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1. CERTIFICATION 

1.1 Test Team Leader 

I hereby certify that the test detailed in this report, to the best of my knowledge, 

was accomplished in conformance with applicable rules and good practices. The 

results submitted herein are accurate and true to the best of my knowledge. 

Name: Preston Skaggs 

Signature~ Dale foP&</(, 3 

1.2 Report Review 

I hereby certify that I have reviewed this report and find it to be true and accurate, 

and in conformance with applicable rules and good practices, to the best of my 

knowledge. 

Name: David Bagwell, QSTI 

Signature _f:·~· ...! .. !:-:J=,·c.._----.!:.....::::!::~~:::::::..~- Date 

1.3 Report Review 

I hereby certify that I have reviewed this report and find it to be true and accurate, 

and in conformance with applicable rules and good practices, to the best of my 

knowledge. 

Name: Michael E. Wallace, PE 

Signature-----'-~....;;;.._---'-'-~-~----;<-~---- Date 
/ 

******* HORIZON ENGINEERING ******* 



Saint-Gobain Containers, Inc., Seattle, Washington 
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2. INTRODUCTION 

2.1 Test Site: 

2.2 Mailing Address: 

2.3 Test Log: 

Saint-Gobain Containers, Inc. 
5801 East Marginal WayS. 
Seattle, Washington 98134 

1509 S. Macedonia Avenue 
P.O. Box 4200 
Muncie, IN 47307-4200 

Glass Melting Furnace No.5, Cloud Chamber Inlet: Total Chrome 
Test Date Run No. Test Time 
March 11, 2010 1 08:25- 10:28 

II 2 10:50-13:57 
II 3 14:10-17:16 
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Summary: One valid 120-minute run (Run 1) and two valid 180-minute runs 
(Runs 2 and 3). 

2.4 Test Purpose: To demonstrate compliance with the National Emission 

Standard for Hazardous Air Pollutants for Glass Manufacturing Area 

Sources, 40 CFR Part 63, Subpart SSSSSS for affected sources. 

2.5 Background Information: None 

2.6 Participants: 

Horizon Personnel: 

Preston Skaggs, T earn Leader 

Neil A. Young, Field Technician 

Michael E. Wallace, PE, Calculations and QA/QC 

David Bagwell, QSTI, Report Review 

Christopher D. Lovett, Technical Writer 

Test Arranged by: Jayne Browning, Saint-Gobain Containers, Inc. 

Observers: 

Plant Personnel: Marlon Trigg, Saint-Gobain Containers, Inc. 

Agency Personnel: Gerry Pade, PSCAA 

Test Plan Sent to: 

PSCAA: Gerry Pade 

US EPA Region 10: Madonna Narvaez 
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3. SUMMARY OF RESULTS 

3.1 Table of Results: 

Table 1 

Furnace No. 5, Cloud Chamber Inlet- Total Chrome Test Results 

Test Date: March 11, 2010 

Sampling Results Units Run 1 Run 2 Run 3 Average 

Start Time 08:25 10:50 14:10 

End Time 10:28 13:57 17:16 

Sampling Time minutes 120 180 180 160 

Sampling Results 

Total Chrome 

Concentration IJQ/dscm 631 653 645 643 

Rate lb/hr 0.022 0.022 0.021 0.022 

Production-Based lb/ton 0.0070 0.0071 0.0068 0.0070 

Subpart SSSSSS Limit lb/ton 0.02 

Sample Volume dscf 55.2 82.4 86.8 74.8 

Sample Volume dscm 1.6 2.3 2.5 2.1 

Percent lsokinetic % 91 93 101 95 

Sample Weight, Total IJ9 986 1523 1586 1365 

0 2 % 19.0 19.2 19.0 19.1 

C02 % 3.6 3.0 3.8 3.5 

Source Parameters 

Flow Rate (Actual) acf/min 16,900 16,000 16,000 16,300 

Flow Rate (Standard) dscf/min 9,330 9,150 8,850 9,110 

Temperature Of 408 379 399 395 

Moisture % 8.2 8.1 8.6 8.3 

Process/Production Data 

Glass Pull Rate ton/hr 3.13 3.13 3.13 3.13 

******* HORIZON ENGINEERING ******* 



Saint-Gobain Containers, Inc., Seattle, Washington 7 
Glass Melting Furnace No. 5, Cloud Chamber Inlet, March 11, 2010 

3.2 Discussion of Errors and Quality Assurance Procedures: This 

table is taken from a paper entitled "Significance of Errors in Stack 

Sampling Measurements," by R.T. Shigehara, W.F. Todd and W.S. Smith. 

It summarizes the maximum error expressed in percent, which may be 

introduced into the test procedures by equipment or instrument limitations. 

Measurement 

Stack Temperature Ts 

Meter Temperature Tm 

Stack Gauge Pressure Ps 

Meter Gauge Pressure Pm 

Atmospheric Pressure Patm 

Dry Molecular Weight Md 

Moisture Content Bws (Absolute) 

Differential Pressure Head L\P 

Orifice Pressure Differential 6H 

Pltot Tube Coefficient Cp 

Orifice Meter Coefficient Km 

Diameter of Probe Nozzle Dn 

%Max Error 

1.4 

1.0 

0.42 

0.42 

0.21 

0.42 

1.1 

10.0 

5.0 

2.4 

1.5 

0.80 

3.2.1 Manual Methods: QA procedures outlined in the test methods were 

followed, including equipment specifications and operation, calibrations, 

sample recovery and handling, calculations and performance tolerances. 

On-site quality control procedures include pre- and post-test leak checks 

on the sampling system and pitot lines. If pre-test checks indicate 

problems, the system is fixed and rechecked before starting testing. If 

post-test leak checks are not acceptable, the test run is voided and the run 

is repeated. The results of the leak checks for the test runs are on the 

Field Data sheets. 

Thermocouples used to measure the exhaust temperature are calibrated 

in the field using EPA Alternate Method 11. A single-point calibration on 

each thermocouple system using a reference thermometer is performed. 
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Thermocouples must agree within ±2°F with the reference thermometer. 

Also, prior to use, thermocouple systems are checked for ambient 

temperature before heaters are started or readings are taken. Nozzles 

are inspected for nicks or dents and pitots are examined before and after 

each use to confirm that they are still aligned. The results were within 

allowable tolerances. Pre- and post-test calibrations on the meter boxes 

are included with the report along with semi-annual calibrations of critical 

orifices, pitots, nozzles, and thermocouples (sample box impinger outlet 

and oven, meter box inlet and outlet, and thermocouple indicators). 
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3.2.2 Tedlar Bag Gas Sampling and Analysis: The QA procedures from 

EPA Method 3/3A in Title 40 CFR Part 60, Appendix A, July, 2007 were 

followed for gas sampling and analysis. Analyzer system checks are 

noted on the Calibration Field Record sheet, with procedures documented 

in the QA/QC section of the Appendix. All calibration standards used in 

the testing were EPA Protocol 1. Gas certificates are in the Appendix. 

4. SOURCE DESCRIPTION AND OPERATION 

4.1 Process and Control Device Description and Operation: 

There are four glass-melting furnaces at the Saint-Gobain plant in Seattle, 

Washington. Furnace No.5 is oxy-fuel fired, with oxygen gas being used 

to support fuel combustion rather than ambient air. This process results in 

greater overall energy efficiency, improved energy transfer to the glass, 

and a significant reduction in NOx emissions. The primary fuel source of 

Furnace No. 5 is natural gas with additional energy input from electricity 

delivered through electrodes immersed in the glass (electric boosting). A 

cloud chamber scrubber was installed to reduce pollutant emissions at the 

outlet of the furnace. Furnace No. 5 total chrome testing was done at the 

Cloud Chamber inlet. 

Production records including raw materials, glass produced and fuel 

usage data are included in the Appendix 
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4.2 Test Ports: 

4.2.1 Test Duct Characteristics: 
Construction: Steel 
Shape: Circular 

Size: 36 inches inside diameter 

Orientation: Vertical 
Flow straighteners: None 

Extension: None 
Cyclonic Flow: No Cyclonic flow expected 
Meets EPA Method 1 Criteria: Yes 

4.3 Operating Parameters: See Production/Process Data section of 

Appendix. Confidential batch composition information will not be included 

in the official report, but will be provided to PSCAA as a supplementary 

enclosure. 

4.4 Process Startups/Shutdowns or Other Operational Changes 

During Tests: Process was continuous during testing. 

5. SAMPLING AND ANALYTICAL PROCEDURES 

5.1 Sampling Procedures: 

5.1.1 Sampling and Analytical Methods: Testing was in accordance with 

procedures and methods listed in the Source Test Plan dated March 2, 

2010 (see Correspondence Section in the Appendix), including the 

following: EPA Methods in 40 CFR Part 60, Appendix A, July 1, 2007. 

Flow Rate: EPA Methods 1 and 2 (S-type pitot traverses with EPA 

Method 29) 
C02 and 0 2: EPA Method 3/3A (integrated bag samples with NDIR and 

Moisture: 

Metals: 

paramagnetic analyzers) 
EPA Method 4 (incorporated with EPA Method 29) 
EPA Method 29 (isokinetic impinger technique with analysis 

by ICP-OES/ICP-MS) 
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~ 

5.1.2 Sampling Notes: During the Run 1 sample recovery, the test team 

leader noticed that the filter was very clean and, because he was 

concerned about meeting the method detection limit, decided to test for 

180 minutes during Runs 2 and 3. Engineer Gerry Pade of PSCAA 

approved this modification to the sampling time. 

5.1 .3 Laboratory Analysis: 

Laboratory Analyte 

Chrome Columbia Analytical Services, Kelso, WA 

5.2 Sampling Train Diagram: 

Figure 1 

EPA Method 29 Chrome Sample Train Diagram 

Thennomoler 
Gla~~ Filter Halde>r 

Glaus Probe Uner 

G lac& Probe TJp 

Pilot Ma nDm etor 
5% HN03/10% H202 4% KMn04/10% H:l.S04 

Thennometer 

Vacuum Gauge 

Air-light 

OryGu Pump 

lbter 

5.2.1 Diagram Exceptions: lmpingers 4, 5 and 6 were not used (not 

necessary unless mercury is to be tested) 
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Saint-Gobain Containers, Inc., Seattle, Washington 
Glass Melting Furnace No. 5, Cloud Chamber Inlet, March 11, 2010 

5.3 Horizon Test Equipment: 

5.3.1 Manual Methods: 

Equipment Name 

lsokinetic Meter Box 

Inclined Liquid Manometer 

Probe Liners 

Pitots and Thermocouples 

Nozzles 

Barometer 

Identification 

CAE Express, Horizon No.4 

Incorporated with meter box 

Borosilicate Glass 

4-3, 4-7 

Quartz: Q4 & Q5 

Test Van II 

5.3.2 CEM Analyzers and Methods: 

Gas Brand Model Cal. Span Measurement Method 

02 Servomex 1400 22.26% Paramagnetic 

COz Servomex 1400 12.38% Chopperless NDIR 

5.3.3 Bag Sam~ling Setu~: 

11 

Method 

3/3A 

3/3A 

Integrated Tedlar bag samples were taken from the orifice exhaust of the 

isokinetic meter boxes used for flow and moisture determinations. The 

bag contents were then analyzed using the instruments listed above. 

6. DISCUSSION 

The results of the testing should be valid in all respects. All quality assurance 

checks including leak checks, instrument checks, and calibrations, were within 

method-allowable tolerances. 
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AAC 
ADL 
BAAQMD 
BACT 
BDL 
BHP 
BIF 
BLS 
c 
C3Ha 
CAS 
GEM 
GEMS 
GERMS 
GET 
CFR 
CGA 
CH4 

Cl2 

Cl02 

CNCG 
co 
C02 

coc 
CTM 
CTO 
DNCG 
Dioxins 
DLL 
dscf 
EIT 
EPA 
ESP 
EU 
FlD 
Furans 
GC 
gr/dscf 
H2S 

HAP 
HCI 
HRSG 
lDEQ 
lb/hr 
LRAPA 
MACT 
MDI 
MDL 
MEK 
MeOH 
MMBtu 
MRL 
MS 
MSF 
NCASI 

Horizon Engineering 
Abbrev&Acronyms.xls 

Abbreviations and Acronyms Used in the Report 

Atmospheric Analysis & Consulting, Inc. 
Above Detection Limit 
Bay Area Air Quality Management District 
Best Achievable Control Technology 
Below Detection Limit 
Bofler Horsepower 
Boiler and Industrial Fumace 
Black Liquor Solids 
Carbon 
Propane 
Columbia Analytical Laboratory 
Continuous Emissions Monitor 
Continuous Emissions Monitoring System 
Continuous Emissions Rate Monitoring System 
Calibration Error Test 
Code of Federal Regulations 
Cylinder Gas Audit 
Methane 

Chlorine 

Chlorine Dioxide 
Concentrated Non-Condensable Gas 
Catalytic Oxidizer 
Carbon Dioxide 
Chain of Custody 
Conditional Test Method 
Catalytic Thermal Oxidizer 
Dilute Non-Condensable Gas 
Polychlorinated Dibenzo-p-dloxins (PCDD's) 
Detection Level Limited 
Dry Standard Cubic Feet 
Engineer in Training 
Environmental Protection Agency 
Electrostatic Precipitator 
Emission Unit 
Flame Ionization Detector 
Polychlorinated Dibenzofurans (PCDF's} 
Gas Chromatography 
Grains Per Dry Standard Cubic Feet 
Hydrogen Sulfide 
Hazardous Air Pollutant 
Hydrogen Chloride 
Heat Recovery Steam Generator 
Idaho Department of Environmental Quality 
Pounds Per Hour 
Lane Regional Air Protection Agency 
Maximum Achievable Control Technology 
Methylene Diphyenyl Dlisocyanate 
Method Detection Limit 
Methyl Ethyl Ketone 
Methanol 
Million British Thermal Units 
Method Reporting Limit 
Mass Spectrometry 
Thousand Square Feet 
National Council for Air and Steam Improvement 
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NCG 
NCUAQMD 
NDIR 
NESHAP 
NIOSH 
NIST 
NMVOC 
NOx 

NPD 
02 
ODEQ 
ORCAA 
PAHs 
PCWP 
PE 
PM 
ppbv 
ppmv 
PS 
PSCAA 
PSEL 
psi 
PTE 
PTM 
QA/QC 
QSTI 
RA 
RAA 
RACT 
RATA 
RM 
RTO 
SCD 
SCR 
so2 
SOG 
SWCAA 
TAP 
TCA 
TCD 
TGNMOC 
TGOC 
THC 
TIC 
TO 
TO 
TPH 
TRS 
TTE 
VE 
voc 
we 
WDOE 
WWTP 

Horizon Engineering 
Abbrcv&Acronyms.xls 

Abbreviations and Acronyms Used in the Report 

Non-condensable Gases 
North Coast Unified Air Quality Management District 
Non-dispersive Infrared 
National Emissions Standards for Hazardous Air Pollutar 
National Institute for Occupational Safety and Health 
National Institute of Standards and Technology 
Non-Methane Volatile Organic Compounds 
Nitrogen Oxides 

Nitrogen Phosphorus Detector 
Oxygen 
Oregon Department of Environmental Quality 
Olympic Region Clean Air Agency 
Polycyclic Aromatic Hydrocarbons 
Plywood and Composite Wood Products 
Professional Engineer 
Particulate Matter 
Parts Per Billion by Volume 
Parts Per Million by Volume 
Performance Specification 
Puget Sound Clean Alr Agency 
Plant Site Emission Limits 
pounds per square Inch 
Permanent Total Enclosure 
Performance Test Method 
Quality Assurance and Quality Control 
Qualified Source Testing Individual 
Relative Accuracy 
Relative Accuracy Audit 
Reasonably Available Control Technology 
Relative Accuracy Test Audit 
Refere~ce Method 
Regenerative Thermal Oxldlzer 
Sulfur Chemllumlnescent Detector 
Selective Catalytic Reduction System 
Sulfur Dloxlde 
S~ipper Off-Gas 
Southwest Clean Alr Agency 
Toxic Alr Pollutant 
Thermal Conductivity Analyzer 
Thermal Conductivity Detector 
Total Gaseous Non-Methane Organic Compounds 
Total Gaseous Organic Compounds 
Total Hydrocarbon 
Tentatively Identified Compound 
Thermal Oxidizer 
Toxic Organic (as in EPA Method T0-15) 
Tons Per Hour 
Total Reduced Sulfur 
Temporary Total Enclosure 
Visible Emissions 
Volatile Organic Compounds 
Inches Water Column 
Washington Department of Ecology 
Waste Water Treatment Plant 

1 
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Nomenclature 

Coo.rt:wts Vnluc Unlls Definition Ref 

Pstd(1) 29.92126 lnH; Standard PrcssUTC CRC 

Pstd{2) 2116.22 lbrt n• CRC 

Tstd 527.67 "R Sl.l>lldard Tcmpenllure CRC 

R 1545.33 n lbrtlbmot ' R ldc:al G:u Constant CRC 

MWotm 28.965 lbm/lhmole Atmorpbr:ric (20.946 %02, 0.033% C02. Bolaoa N2+Ar) 

MWc 12.01 1 Ibm /lbmole C.. boo CRC 

MWco 28.010 Ibm /lbmole CGboo Moooxide CRC 

MWco2 44.010 !tun /lbmole Carbo a Dioxide CRC 

MWh2o J8.QI5 Ibm /lbmole \Valor CRC 
MWno2 46.006 Ibm /!bmole Nitrogen DioxiDe CRC 

MWo2 31.999 lbm /lbmole Oxyga~ CRC 

MWso2 64.063 Ibm /lbmole SulfUT Dio.xlrlc CRC 

MWn2+ar 28.154 Ibm / lbmole (Bolaocc witb 98.82~~ N2 & 1.18~' Ar) Emimoob.114=: 
Cl 385.321) n• llbmol Ideo I Gos Coostont @ Stlodard Coodilloas 

C2 816.5455 inHgln'I'R n• Isok.unks units correct lou COJ1S14tU 

Kp_ 5129.4 n I min [ ( lnH~ Ibm/mole 1'- ('R iuH20 ) 1 "h Pitot tube c:otiStllllt Rcf2.5.1 

Svmbol Units Dclinltlon Colcnlatlol! Eauatloo or Source of Dntn EPA 
As io' ~Stael: 

An io' ~Nozzle 

Bws % Mols1urc, ~- Stack gas [ tOO Vw(std} I [ Vw(std)+VIr\(std) ]] Eq. 5-3 

c ppmv-C Carbon (Gcuml R.eportina Basis fOT OfllatUC:S) 

C1 ft31lbmol Gas Coast&Dt @ Slllndotd Collditiot» [ R. T$td i PS1d(2)) 

C2 inHc in'I"R ft' [ 14,400 Psul I Tstd I 

Cd Ibm-GAS I MMdscf Moss of J1DS per unit vo!U1ZIC [ C;a:; MW&os I CI) 

ClJ gr/dscf Groin Loodlog, ActU&I [ 1S.432am1Vm(std) 1,000] Eq. 5-6 

cg@X%C02 gr/dscf Groin Loading Com:cted to X~' Carbon Dioxide [X~~ I C02~' ] 

cg@X%02 gr/dscf Groin Loading Conectcd to X% lhyuen [ (20.946-X) I (20.94&-02) I 

Cgns ppmv,% Gas Cnoe<ntrorioa, (Com:tred) 

Cgns@X%C02 ppmv Gas Cooccntr.!tioo Com:trion to X% Carbon Dioxide [X%1C02%I 

Ccas@X%02 ppmv G35 ConcaJtrotioo Corrtction to X~~ Oxy;a1 [ (20.946-X%) I (20.94&-02~~) I 

Cgns ppmv Mgo.< (!bmlhr) • l ,000,000' 385.J211160' 0sd' mw 

co ppmv Cor boo Monoxjde 

Co ft Outer Cir<:umfcronce ofCimrlar SUlci: 
Ci ft Inner Circumforence ofC"u-culor Stock 
C02 % Olrboo Dioxide 

Cp Pi tat tube eo efficient 
C1 lb/hr PAit!ctliarc Mw Emissions [ 6() ca Qsd/7,000 I 
dH in H20 Prcssuro d!Jfcr<otW o<:MJ oritice 

Dn in Diomcttr, Noz:zlc 
dp"\1, Avenge "!Win root of velocity prcssun: 

Ds in Diti.IIICIOI", Stad: 
E lb / MMBtu PoUutaot Emimoo Rzue Cgos Fd MWgos ( 10.946 / ( 20.946·02)) I ( 1,000,000 Cl) 

Fd dscfiMMBtu F FIIC!or for Vorious Fuels Table 19-1 

I % PtrCCDt looldnc~c [ C2 Ts(llbs) Vm(std) I (v. Ps mfg lul0) I Eq. 5-8' 

Md lbm / lbmolc Molceubr wdgbt, Dry Slid< Gu [ (l-%02-,~2){MWn2+or)+(,-.02 MWo2)+C'IC02 M\Vcol) j Eq. 3-1• 

mfg Mole liaerion of dry stad: g4S [ 1-Bwv100 1 

Mens lbmlhr Gaseous M= Errrisisoas 160 Cgos(ppmv) MW Pstd(2) Qsd I l ,000,000 R Tstd I 

mn mg PJU'Iieul4tc lob SAtDJ>Ie wci;!Jt 

Ms lbm /lbmolc Molecular w~bt, Wet Stodr I Md mfg +MWb2o (1-mf&) I Eq. 2-5 

MW Ibm / lbmolc Molecular Weigh! 

N02 ppmv-N02 N"rtrogcn Dioxide ( Gnretlll Reponing Basis for NOx) 
NOx ppmv-N02 Nitrogcn Oxid"' (Rq>ortcd as NOll 
02 % 0X)'llta 
OPC % Opacity 

Pbnr inHg Pn:ssurc, Bnromc:tric 
Pg in H20 Prosurc, StAde Srael: 

Po inHg Pr=urc:, Absolute acros;s Orifice [PI=+ dH I 13.59511 

Ps inHg Pressure, Absalulc Stade [ PI=+ Pg I 13.5951 I Eq. 2-6• 

Qa acfhnin Volumcuie FlowJOlc, ActWII [As vs/1441 
Qsd dscflmin Volumetric Flownn~. Dry StAndllrd [ Qo Tstd mfg Psi I [ l'std[l) Ts(obs) I Eq 2-10• 

Rf MMBtulltr 1,000,000 Mgos (20.94&-02) I / [ Cd Fd 20.946 1 

S02 ppmv-S02 Sullilr Dioxide 
I in Wall tbicl:ucss or a steel: or duct 

TGOC ppmv.C Total ~cous Or;llllie Cooccutrotioo (R<poned as C) 

Tm "F Tcmpr:nture, Dry uos meter 
Tm{nbs) 'R Tcmpcr.llUTC, Absolute Dry Meter [ Tm + 459.671 
T s 'F Tcmptra~ure. Stacl: gu 

Ts(abs) "R Tcmpcntnrc, Absolute St.<d: gA.S I Tt + 459.67 1 
VIc ml Volume of condCASC:d wAier 

Vm dcf VolliDI<, Gas SAmple 
Vm(std) dscf Volume. Dryotomlord 8115 sat1J!1Ie [ Y Vm Tstd Po I/ [ Pstd(l) Tm(obs) I Eq. 5-1 

vs fpm Vclocily, StAcl: gas Kp Cp dp"~ [ Ts(ohs) I (Ps Ms) 1• ~ Eq. 2-9· 

Vw{std) scf Volum<; \Voter V•por 0.04707 VIc Eq. 5-2 
y Dry c.u meter a>fibmtioo foetor Fig. 5.6 

0 min Trmc. Toto! WDnle 
• DD.Iied on equ.o.uon. 
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EPA Method 29 Chromium Results 

Saint Gobain Containers 11-Mar-10 
Furnace #5, CC Inlet PS 
Seattle, WA MEW 
Vm(std) dscf 55.18 82.38 86.80 74.79 

dsl:l11 1.563 2.333 2.458 2.!2 
Q(std) dscllrnin 9,326 9,147 8,853 9,109 
Time min 120 180 ISO 
Oxygen %~ 19.00 19.20 19.00 19.07 
Glnss Production [tonlbr) 3.13 3.13 3.13 3.I3 

TOTAL BACK HALF FRONTRALF 
RESULTS Rwll Run2 Run3 Avg Run I Run2 Run3 Avg Run 1 Run2 Run3 Avg I 
Chromium ug 9!15.80 1523.50 15!15.70 1365.00 13.80 3.50 5.70 7.fJ7 9n.oo 1520.00 1580.00 1357.33 I 
CONCENTRATIONS Run I Run2 RlDl 3 Run! Rnn2 Run3 RWI I Run2 RWIJ I 

Chromium u[l"m3 630.!153 653.088 645.160 643.034 8.831 1.500 2.319 4.217 622.022 651.588 642.841 638.817 I 

MASS EMISSIONS Run! Run2 Run3 Rm~l Run2 Run3 Run! Run2 RunJ I 
ClmmriUIIl lbllllhr 1..20E-02 2.24E-02 2.14E-02 2.19E-02 J.OBE-04 5.14E-05 7.69E-05 1.46E-04 2.17E-OZ 2.23E-02 2.13E-02 Z.lBE-02 I 
PRODUCTION BASED Run I Run2 Rnn3 Run 1 Run2 RunJ Run I Run2 Run3 I 
Cltromium Ibm/ton ?.OJE-03 7.14E-OJ 6.83E-OJ 7.00E-03 9.85E-05 1.64E-05 2.45E-05 4.65E-05 G.93E-03 7.13E-03 6.80E-03 6.95E-03 I 

-U1 

Horizon Engineering 
St..Gobnin #5 CC Inlet 3-11-2010.xls 4n3/201 0 2:22 PM 



Client 
Source 
Location 

Definitions 

Time, Starting 
Time, Ending 
Volume, Gas sample 
Temperature, Dry gas meter 
Temperature, Stack gas 
Pressure differential across orifice 
Average square root velocity pressure 
Diameter, Nozzle 
Pitot tube coefficient 
Dry gas meter calibration factor 
Pressure, Barometric 
Pressure, Static Stack 
Time, Total sample 
Stack Area 
Nozzle Area 
Volume of condensed water 
Oxygen 
Carbon Dioxide 
Molecular weight, Dry Stack 
Pressure, Absolute Stack 
Pressure, avg arcoss orifice 
Volume, Dry standard gas sample 
Volume, WaterVapor 
Moisture, % Stack (EPA4) 
Moisture, % Stack (Psychrometry-Sat) 
Moisture, % Stack {Theoretical) 
Moisture, % Stack (Psychrometry) 
Moisture, % Stack (Predicted) 
Mole Fraction dry Gas 
Molecular weight, Wet Stack 
Velocity, Stack gas 
Volumetric F1owrate, Actual 
Volumetric F lowrate, Dry Standard 
Percent Isokinetic 

Horizon Engineering 

Flow Rate and Moisture 
Saint Gobain Containers 
Furnace #5, CC Inlet 
Seattle, WA 
1 2 3 4 29 

' ) ) t 

Symbol Units Run 1 

8:25 
10:28 

Vm dcf 57.601 
Tm OF 79.17 
Ts Of 408.42 
dH in H20 0.693 
dp"lh in H20"1h 0.548 
Dn in 0.2648 
Cp 0.8392 
y 0.98392 
Pbar inHg 29.70 
Pg in H20 -2.2 
0 min 120 
As inl 1017.9 
An inl 0.0551 
VIc ml 104.4 

%02 19.00 
%C02 3.60 

Md Ibm I lbrnole 29.46 
Ps inHg 29.54 
Po inHg 29.75 
Vm(std) dscf 55.18 
Vw(std) scf 4.91 
Bws(1) % 8.18 
Bws(2) % na 
Bws(3) % na 
Bws(4) % na 
Bws(5) % na 
rnfg 91 .8% 
Ms Ibm I lbmole 28.52 
VS fpm 2,394 
Qa acf/min 16,924 
Qsd dscf/min 9,326 
I % 91.1 

St.Gobain #5 CC Inlet 3-ll-2010.xJs 

Run2 

10:50 
13:57 

85.475 
75.92 

378.81 
0.668 
0.562 

0.2643 
0.7871 

0.98392 
29.70 

-2.2 
180 

1017.9 
0.0549 

154.5 
19.20 
3.00 

29.37 
29.54 
29.75 
82.38 

7.27 
8.11 

na 
na 
na 
na 

91.9% 
28.45 
2,267 

16,023 
9,147 

92.8 

3/11/1 0 Date 
PS Operator 

3472 
mew An 1 . t/QA aJySIS 

Run 3 Average 

14:10 
17:16 

90.798 77.96 
80.44 78.51 

398.64 395.29 
0.763 0.71 
0.519 

0.2648 
0.8392 

0.98392 
29.70 

-2.2 
180 160 

1017.9 
0.0551 

173.5 144.12 
19.00 19.07 
3.80 3.47 

29.49 29.44 
29.54 29.54 
29.76 29.75 
86.80 74.79 

8.17 6.78 
8.60 8.30 

na 
na 
na 
na 

91.4% 91.7% 
28.50 28.49 
2,258 2,306 

15,960 16,303 
8,853 9,109 
100.6 94.9 

1S 

4/13/2010 2:02PM 
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Example Calculations 

10 1 Metals Emissions 1 , I/Y 
Client: UO\;Al Gob~JV\ Source t=Yro')t\CC'- No .s -ct~..?LhAH);~r LleJ 

Dateo?Jltr{'l.oiO Project#34JZ. Run# 2. 

Metals Emissions - Mass Rate 

Metal Cr measured (52-3.~ 51-19 

Sample Volume 82o '3 S dscf Flow Rate~' /41- dscf/min 
I 

Equation: 

lb C I h 
measured,ug * mg I 1000 ,ug Fl R 60 min lb - r 1' = * ow ate * *-----

Samp/eVolume hr 453592.37mg 

Calculation: 

152.3r5 ,ug*mg ll OOO,ug *2_/Lfr dscf *60min* lb :0,02.21rb-Crthr 
9l. 38 dscf min hr 453592.37mg 

Air Pollution Emission Testing 
17 



Sample Calculations, Chromium Concentration 

Client: ~~;~~~ Go&a;V\ Source {irn~ce 
Date 3{tt{ VII 0 Project# '!;Ltt-2- Run #---....o:::b=-=-----

l IJ". )- CC.,/aAJII.~rTvdc.1 

Page 2- j 

CHROMIUM CONCENTRATION. mg/dscm 

Measured Results, gr/dscf 0 , 6CQ '2-8 5~ 

Equation: C'R /d C /d 
.r lb 453,592mg 35.315cubicft 

,mg scm= r,gr scJ x x x-----=--
7000gr lb cubicMeter 

0 OfVlZ8CJI.J C /d .r lb 453,592mg _35_.3_l_5c_u_b-=icft_ 
c LV · I r,gr S(j x x x 

Calculation: 7000gr lb cubicMeter 

= 0. 6531cr,mgldsc~m:-..---
--------------

*******Horizon Engineering, Portland, Oregon, (503) 255-5050 ******* 
18 
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Sample Calculations, Additional Concentrations & Rates 

Client: 
~~~~--=-~~~------

Date____...q-t.-l..f---'=:::::....!..-1<'--

Chromium Emissions Production Based: lb/ton glass production: 

Measured Cr Results, lb/hr () • {) z_ '? LJ 
Glass Production (Pull Rate), tons/day "f-5" 2_ 

Equation: lbCr (lbCr) ( day ) (24hrJ 
tonG/ass = -----;;;- x tonsGlass x day 

Calculation: ((},OZZ'-f lbCr)x( day Jx(24hrJ P~ODJ/'?tbCr 
hr 15" 2= tonsGlass day tonGlass 

*******Horizon Engineering, Portland, Oregon, (503) 255-5050 ******* 
19 



Sample Calculations- EPA Method 1-4 Flow Rate 

Run# 2-. 

Molecular Weights lb/lbmol): 
atm=28.965 

Constants: 
I Pstd(1)=29.92129 in Hg I Tstd=527.67 oR I Kp=5129.4 

Pressure, Absolute Stack (Ps): 

Pstatic 1 Cif ""ltl· -2. 1- in H20 /la 5LI 
Ps, inHg ::: P . + -- = v ' 7 U inHg + ::: £.-L ( ~ . I inHg 

Barometric 13.6 13.6 

Volume, Dry Standard Gas Sample (Vm[std]): Tm = 15. Lf oF+ 459.7 = S 3~b oR 

Orifice Press= Pb 2..'1,10 inHg+(}./J;B Mi = 21. J5 inHg 
13.6 

v: ( d)ft 3 Y x Meter Vol x Tstd x Orifice Pr es(Po) 
Y m st = ________ .::___ __ _:__...:.. 

Pstd(l) x Tm oR 

='· t8J{l x 85~ ~15 ft 3 
x 527.67 oR x (Po 27. 1-5 inHg) = 9 2f1? 8 dscf 

29.9213inHgx535". b oR 

Moisture,% Stack Gas (bws): vwstd = 0.04707 X Cond.H20, ml = 0.04707 X 15£.(. )ml =1. 21-scJ 

bws = 1 00 X vwstd = 1. 'Z 7- scf = ~L ( ( % 
v wstd + v mstd f. 2 I-scf + 82' 3e dscf 

Mole Fraction Gas (mfg): 

Molecular Weight, Dry, Stack (Md): 

1_ bws = 1 
100 

Md--= (1--2 ---)xMo!WtN2Ar + - 2 xMo/Wt02 + - 2 xMolWtC02 Ib [ o co? J [ o J [co J 
lbmol 100 100 100 100 

=[(1 {1.2-%02 - ?.0 %C02 )x28.154~]+[(1 Z. %02 x31.999~]+ 
100 100 lbmol 100 lbmol 

[2!}_ %C02 x 44.010~] 
100 "/ lbmol 

= 2-4.3 t lb 
lbmol 

*******Horizon Engineering, Portland, Oregon, (503) 255-5050 ******* 
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Sample Calculations - EPA Method 1-4 Flow Rate 2 

Client: Date~/6 
Molecular Weight, Wet, Stack (Ms): 

Ms__IIJ_; (Md x mfg)+ (Mo/WtH,O x (1-mfg )) ; (ZU J__IIJ_x, 1/ ff'f )+ (18.015 x (1- ,?Iff!)) 
lbmol lbmol 

= ~~/15 lb --
lbmol 

Stack gas (vs): Ts ='~f8,J7 oF+ 459.7 =638,5 oR 
v 

feet .JMif5 / Ts o R =vs-. =Kp x Cp xdp mH20 x 
mm Ps xMs 

=5129.4fi/min ... x of£f\ x /)(, 2-dp~inH20 x B3B/j oR. lb =~2£b. Lf_~ 
~ 21. 9-( inHg x 2$. '15 - mm 
-- lbmol 

Flow Rate, Actual (Qa): 

1011-.q in' x~Ub. '-{ _!!_ /b 
Qa actualC~bicFeet = AreaStack x vs min= l.o Z-1 acfm = 

mm 144 144 I 

Flow Rate, Dry Standard {Qsd): ( h 1_0 ~( acfin X 527.67 oR X od 11!1 X 2-1. ')'j_ inHg Qsd d1yStdFt 3 = Qa x Tstd x mfg x Ps = 
min Pstd(l) x Ts oR 29.9213inHgx 8?f5,5 oR 

~~fL{ b dscf 
= -

mm 

P€rc.u~.f- 1=so /4"'eirc.. ~ 
I fo = Cz. X Ts 0 {< )\ V;-. (;{J) 

Vs X Ps X M~ xAn l\ e 

- 8 lbSLf55 lni-4J" ;,..y;tJtz. x 938.5 "P. >'- 9 2.38ds~ 

lZih. lf ff:/:v-. x 2. ?.5 ~ :. f!J x. (J. 1/ gq 1< rJ, D5W;~ 2 
X /BO'"ivl 

~ jcrl. ta± 
*******Horizon Engineering, Portland, Oregon, (503) 255-5050 ******* 
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ii .. :. . . ,. 

Run# I 

13585. NE whitaker Wny 

Portland, OR 97230 

Phone (503) .255-5050 

Fax(503)255-0505 

Operator Support P / _ 

Tem!;!erature, Ambient (Ta) ~ 6" 
Tdb ~ Twb-

Field Data Sheet 

Stack Diagram 

· ALT-011 
Std TC {ID/0 F) 5"3 . 
Stack TC (IDJDF) 5"".3 . Moisture ) 1 '7 t7 

Press., Static (Pstat) ..... Q.. ::Z. Press., Bar (Pb);J-'1 ,/ Co~tlDuJty Check d)or l 
Cyclonic Flow Expected ? f(!J H yes, avg. null angle_-_degrees 

'Tint= S~mplln;l Clock Dly Gn Mct.cr Vcl0<!1yHad ·Orilia:Prcmm: Orificcl't=utt 
l'olru Timo Tlmo 1\Q&lloj: lnll2) !nHlO mo 

Numb or ,.;, (2~ b-) atll (c!Ps) IlESIRED ACTUAL 
(dl) (}'1'1) (c!ll) 

g:;).(i" 1'-17.41'5"' 
1 s 75?J.3o ,45" lq{pq r CJ f 
2 I~ 7~3. It.-{ , 06'" r'1 f.yPj r q7 
3 )6' 7~(o .- ,t.-f3 , q3) .93 
~ ~ 761?.>"{ t37 ,"8D7 ,g( 

~ :J6 7f12D.18' ,32 ,703 ~70 

5 30 7Co5.57 ,d--8 I {j; /_9_ . Gz;;.. 
7 36 7wq-L-\~ ,;)_;)_ I '13 (p_ ,l-('1 

8 1~1o 7 fo 7. 4 &2 I J_')_ 'I-{~ (a r l-{ GJ 

9 L.-lS'" !(a/. crq 75:7- ·707 '71 
10 5o 77;l..3Ce ,30 ,&Je7 r ({/1 

II ~c: 77£1.7~ ,30 r {s 191' '07 
12 /oO ~ III· ltfO t30 I (p &9 , {p7 

!3 (q§ 7~0. ~ 9 I '7' I . I :J J • I 
14 1o . ?:?JJ.- 'LJ~ l.o~ / r } 

15 75' 7 gev. l'1 'l-1 ~ . ,o:J f .. o 
16 gtJ -ncr .o1 ,4) ''157 . Cf[J? 

17 . 65' 7CJ L. 87 ,L--\0 ,'[{;() .~1 

18 CJ6 (Cfl.f. :st5' \ J { ;{_p{~ ,10 
19 q~/ 7q(R,;;L8 I 18' r r.--jos- r ~ t 
20 j()O 7q7. q£.( r I L{ , .3 Jn ,-;)..7_ 

21 105" JCjq, 7(JJ , I C9 . 5&(Q .51 
22 HO (To I . 5'""L{ , I LJJ • ](p~ 7.7 '7 

~3 If~ ?D3 .d-7 '15' /SY. s . 3-£1 
24 \JD /6 :;).'g 8o5".o { (() I I ~ '311.3 .31-j 

25 

qient: -$~ ;-,r-J-G.okzt'c ''"' 
Plant: ~wrf/le-/ 1.~A 
Location: + -s-
SaJil le LocatJon: ~ ..-, {e.-+-

Pa·st~Test i>ft9t l!isPection (ND-no cha!Jge, o.-dainnged) . . 

;Pltot I,.k Rl!te Pre: ai . 0@ . rust 

iniDO@lnH20 Lo 0@'-/ @ 

. - . 
Filter iieat s~ j~ •p 

Meter Bo:t L.f dH@ /, ~ / D Y,'1_83CJ~ 
Meter Pretest: (), OOG. cfm I j inHg 

~kCheck Pos:t: cJ · Ot:J ;;L.cfm "t 0 inHg 
STACK PROBE OVEN IMPINIIER METER METER ~111111' . 

FUia Outltt lolc1/A-.g. Ovtla Vocuum 
7 'F 'I' 7 7 7 ioHB 

(To\ ITn\ ITol ITI\ (fm-!n) ITO><>u1\ (Pv) 

Aallr. Aallr. Amb: Aallr. fAlob: Amb: 

'-117 IJ.tt { J.L{D l--f7 ~g ~ 3 
ILJ17 J.t.-/1 ?L/o Lf9 &'1 &7 3 
L-fj(_p ;;21-j~ J.4/ y~ l?~i !('il-7 3 
'-/I;) ?H3 ,q{ t.t~ 7tj tpg ~-
l:}to ;;.43 '). '-1 I 5"( "?{p ~Cf 3 
Lf{O !lt-f.d. 24o ~;;;_ 78 70 3 
qto ?. '1'1 11-ft;" ~ 8o 7/ 3 

l ~o8 1'-l? 'J.t.(qj ~t-f lf.;;;L. 7.) ) 

1'-f I d- -:;4~ ')- f-./ LJ _e:;-~ ~3 7£( ) 

3&"~ ~'iCf ;J.l-[ r;- 0c;L 8c:? 7? 5 
1'1o8 ;J~/'1 ;L.L.Jt-f &?;2 8'~ 7-=:;- 3 
£feB 'Jl.f .,j ;"17 ~,;)_ gs- 7~ 5 
~;J_). 1f1'7 ;21-('7 ?i-1 . 83 7? 5 
l.J ;lJ ?Y&.. :Jt-/ZJ r;JL.-{ 8Co 78. 3 
t.-\;23' :JY8 ,2t-{ 5"" ;;;-~ 38 7.::? 'f 
1-j;LO ~ .11.1 JL{5 uo <?'( 7CJ t-f 

'115 ;:vj? ;) l.j t.j ~;;z cro 71 L-j 

L.f/0 ?t19 Ji{ q- ~( Cfc:J 80 q 
l.{O(o :JYto 7 Lf1 1.1~ Cj'() ~0 3 
]Cf(o ;,~i.J7 JJ-to l1cr I~ s>o 3 
'3 '1'-( ~li7 ;Jlfi..f G"""o '2?/ 8! 5 
;3'"13 :zl..{t7 ?. 'i /..1 5D 32' !!'/ s 
]'io ;?t-1 '-{ "d4/..f so ':?8' ~l 5 
:JCf;J.. 1qy '})fl.( c:,;;-( 75'7 ;?/ ~ 

~~ J 

I 
J 

I 
I 

J 



Field Data Sheet 

ii 
13585. NE Whif!lku Way Olent: ?cu(l\t- &csfo4.•"~ 
Portland, OR 97230 !Plant: ?~-If} .e.-1 vJ-1· 
Phone (503) 255-5050 Location: y~ 
Fnx (503) 255-'DSOS Sample Location: I clf. l e t-

Date '"1./li /;o 

' &P;;L Probe 'i--7 · _(gl s) ·cp :7K7L . Hca~Set .2-:SO . ap 

TestWtli.o~ Pos~-Ten Pitot hisPection. 
. .. 

. (Nc.-;oo cha!!gr., D-~ged) . 

·co·nc;urrentTesting - P.tiot J,.it ~te -· 
Pre: .m 6 @ '{.J'ost · :@ 

Run# d.. Stack Dlagt"llm 1,u mo@in ruo r:o o ··®4. @ 

OJ! era tor /J Y.. SupEort ~ S ALTM011 Nozzle .-2 (.p'-13 ~?) Oven J8Cf IJ:pp. Outlet 1-'-J 
Teme~ature, Ambient (Ta) J.f -5 Std TC (IDI"F) Filter HcatSet ~ op 

. Moisture ( 7 ~~ 'fdb - Twb - Stack TC (IDI"F) Meter Bo:.: t..L c!H@ [, (p tfi ?D l 0 y ' 'ltf':?~ ;;;;_ 
Press., Static (Pstatk:l-? Press., ~ar (Pb)~q, ( Conlinuity Check t or l Meter ~retest: o .oo'-i oin 15 ~g 
Cyclonic Flow Expected·?-f!_CIJiyes, avg. null angle-=-degrees Leak Check Piist: ·crm . .inHg 

'n':lvcnc Smplloa Clocl: DryGuM<t<:r YdocilyHcad Orillu Pn::surc Orll!oc Prc::surt STI<CK PROB!i OVEN ·IMI'INGER MEl1!R METEII . )'IIIZip 

Point Time r .... llcodinG IDH2) lnlllO H20 l'lll<r OutiC! . lold!A"Jl. Oodet V~cin 
Numba m!o (]{ br) c:ufi (dPs) Dl!SWD ACTUAL "F "F "F ,. "F "F WI; 

(dt) !Vml (dll) m1 /Thl ITol rrn fTm.inl m...-1 {I'V) 

Jo:iJZ go? .L-fLu Amb: A!Dir. ' AJnb: AJIIh: iAJiilr. -
I ~ ~oF.J7 I t-1 t-t ,<6 [DCf /87 3q(t; !J L-ILt ?-L-f7 ·tier g} 78 'J 
1 j() '8!0 . ?/ I £1:2 , 'Y:l~ rg3 3t}5' 2t.fLe :JJ-fY vi? 75 77 5 
3 (0 Yf> .. 4c;- ' L1 :z 18Jyt .83 3'13 :z t.fJ Jt-f{p Yls- 71 /3 3 
4 ;).0 ?? t~80 , 33 I {g ~;I r {p~ "3'1 [ .;li..J.,2 ;; 115' J../ {p 7'1 7~ 3 

' ~ :% Z(t .- (55 , &s;L. . {p~ 5cro ;ll-{;2 J4lP i!Co 79 7~ 3 
6 3o 'SJJJ. 3 ( . '- ;;211 ' v(?{p I I-{~ '30[ / :ZV\7- ))/(;, Lf [p la 1,75"" 3 

7 )c.:' ~?-;;l. ;27 ( ;2;;2.. ,J4J4" . .111-{ ~ ~'1/ ;111~ l-f{o 1~0 17~ 3 

I B 
J,j{) :?3';2..11. 3Vf l ;;q I £1<1'1 ,.:70 .11?& ~Y( 'Jl--/7 '1.7 ;?6 7Lf 3 

9 It(~ o~6J. - r32 .fg18 . ' {pv(" 3~1 .1v\Y ;>.l-/C9 L-fl.f F"o ?L{ . 3 

l" 
5'o '629. lO I :> l-{ ,&78 ·&E J78 Jt-14 '!-{~ 115 ?d 7'f 4 

II t;ij' 2Jl . '-1'1 ' ] ( , {pl-f(p ·LG" l35o 1~ ?t.f7 (...{5' d?CJ 7 .3 '-I 
{oO \~ IJJJ . ~04 '3 f I (Ql-\(9 

....- 301 .1Y8" ') I.f(Jz /.{~ zso 7L{ q 12 ,c,~ 

13 ~'.? . JJ[e .7? . I ~I L. (1 6 L.O 3q~ :J56 ;14(!;> t.-f~ 7Co 7,7 z; 
u 70 . 8'~9 .1.2_a .~L ' q 1'1 /. 0 3'11 ~0 ~11£P J..{(p 77' 7£1 .c;-
IS 1r g 4;;) . -5"'7" I t,(Cj ' ,qs--1 •. Of& 4();z :JL/J ?-l-f{o L(3 ~() 7"3 e;;-

16 110 '845'. 3~ ' 117 .1(7 ,q:;< '1of :2l-{ ;;z ')l-{(p 1-/ ;;z. a"o 7"3- c::-
';;/ 

17 . ;?'7.( 'g'"v\ 2?' .D 0 . '-1/ .'$0?' .$7 { :>crfP ::n-{ ;;L 'Jlfw L--f;;l ?0 7;;:; ~ 
I& 'j() !50 . ~ t3 / · , ~1 ~ . Lt I 3'1f :lL-} 3 ~'-17 Lft ?o 7:Z ?" 
19 Cj$"" gr~;;. I ;z .;g r 3<7"v . 3{p lJg'(p 14]" ~(a t1/ gd 702 3 
20 fOO gs-3 .? ·3 ( l_g ,_}0% ' :>G. 3<fl{_ ;~.4'1 '4ftJ t{;;L &s ?;;l 3 
21 lot:r "8'5'~ ~(.p [_ ( ~ ' 'jt;g ,)(p 3f.o8 2"'/Lf iqt; Lf ;)_ 79 7;2 3 
22 /10 ~0 .)7 , I ti .1~3 .J'fS 330 JL-t3' ?1-{b Lfd r-J8 I? oz. 3 
23 lltj' ??91 . I (p r l5' ,3"J-O .:s~ 3J.g ')1-J.J_ .?l..f.S"' '1:2 78 ;z. 3 
24 1;)..0 ~~~ 2(o6.1?67 -~ ~ ,]JO ~3~ 3:J-& J q,;z_ .?4?- '1 ;;z. . 7Y ?;;;. '>-.;,;) 

25 I?~ 



Field Data Sheet 

-
13585 NE Whitaker Way CUent: .1--~i!t~ ~.v7t 
Portland, OR 97230 Plant: >~ ~~ LJ.k 
Phone {503) 255-5050 Location:~? 
Fax {503) 255-0505 Sample Location: i t-Je/-

Dote '3 / 11 /10 <}- o.P 7 Probe t;{-7 {g Is) Cp t 7 J57/ Heat Set .:2?-cs o F 

Test Md bod Post-Test Pltot Inspectlon (NC-no chall!le. D=dllllUged) 

Concurrent Testing - Plwt LkRnte Pre: HI 19@ Lf Post 0 @ 4 
Run#:}. Stock Dlngrnm In IDO@ln H20 Lo 0 @4 C; @ L{ 
Operator ;J'[ Support ?'7 ALT-011 Nozzle ;;l.{p.Cf3 0.7 Oven /<'fftf Imp. Outlet/ -t-t 
Temeerntur c, Ambient {Tn) V\S Std TC (IDF F) Filter Heat Set :;b:f(3 °F 

Moisture 1/ OJo Tdb r--- Twb - Stack TC (IDF F) Mctcr Box !.-/ dH@ r ~q-~ {{) y I c; '6 yt;;._. 
Press., Static {Pstat) ~:! • "l.Press., Bur {Pb)~/t' .7 Continuity Check t or ! Meter Pretest: tJ). PoL{cfm t $ lnHg 
Cyclonic Flow Expected?@ If yes, uvg. nullanglc~degrccs LC4kChcck Post: f1 , {) () (p cfm / ;l. inHg 

Tr.>"""" ~lfna Cod: DryG:sMcta VclociJy Hod Otifi<:e Prc:=rc Orili<:cPt=W< STACK PRO De OVEN IMPINGER M~l!ll MI!Tl!R Pump 
Point Time: T1me ltc:tdi..g lnH2) Ia H20 H20 flll<r Oucla ll>la!A"l:- Oullt:! Vacuum 

Numba mill (24 br) aUl (c!Ps) DESIRED IICTUAL '1' 'F 'f '1' '1' '1' lcll& 
(d!) {Vm) (dl!) erst _[Tp} (To} (Tl) (Ten-in) CTcn-out1 (i'v) 

11:0 6~tJ .%o7 Amlr. llldl: Amb: A<nb: Amb: A<nb: 

I 1?6' ~Ls>3 . 0~ 't.i 'f . q;v{ . c; I 4DD 1'-'W ~ '1~ 7q 71 (a 

2 { ~() ~{p(p, '55 ·117 ' q (L{ . ~ f JOf1 :2J..jb ") t.{t; Mw 77 7/ !o 
3 ll~ 3(9 ~ _ 07 , L10 ,gc;-~ ,YG> ]1{;; ~y& ':ll-1/o Y/ I7S" 7 ( fJL 
~ ll40 ~7 {. Gq , 37 ,7~7'" ./3 [JCJ? ~L.J8 ;2 l.-f &, 4~ 71 /;l lo 
5 JliP 873 .7% ,Jo . ~'J. . .t:?t Jg7 .;:(1-\7 ;tYfo 11£7 7cr 7 1 -s-
6 ~~~ :37~7$'1 r'J-Le ,'51-s -77 .3'64 J.t..f 7 ').4 7 [(p ?g- 7/ 7 

t~r? gp~ 2~ I S""'Vl(D I32?Lf ;J./1t;' ~.?'t? Y(o ?8 7/ 
I• 

,c:;-'3)' -I ? 

2 /{go 13fo - ~~ I ~3 ,t;if{.p ,7;;- D8 '7 :tl-15' ::21-( l.o "1 7 78 17 / ~ 
3 (w; g<gJ -~{p ,3;;.. ,7ffZ ,77 ~;2 .2t.t l '- 4~ l--i8' 79 7;z s-
4 I ~ g'6~~;2 I 3 ;}.._ ,/{p8' ,77 J7'1 ~t1?i ?-t.f(O L-f7 7~ 7/ t.o. 
5 11~ ~2'~;20 t3;2 ,d'l '1 z;z 3]0 ~t.f] ;J~ L-f 7 71 7/ {o 

l- 6 1 ~0 /3:(1 '2'1LJ.??s , 3-;)_ ' g, C( , g~ 3;1- Le J-VfD .?Jt17' '1 7 7 Cf 7/ LD 

; 

, . 
j 

'• 24 
Notes: J 



Field Data Sheet 

ii 
l358S NE Whitaker Way alent: '5tt ~-t G .::>!at;..-; VI 
Portland. OR 97230 Plant: 7~ -lfle. 1 W A -

·Phone (503) 255-5050 J o;r:J Location: v5 
Fax (503) 255-0505 SampJe Location: / Vl ).e--T- . ' . . . . . I 

D~te' ~ J II I I c? Pr.olie · l~L""' 3 (g/s)tp_,83'1~ Heat Set :;;v70·. · °F 

TestMJhocY Post-Test Pitoi !mPection . (l'l<Fno change, .o--d8mnscd) . 
Concurrent Testing - Pltot J,JcR.ate Pre: ~ ,..-,@ «§. J;'ost ' @ I 
Rnn# 3 Stack Diagrnm in IDO@in mo Lo C)@ 5 @ 

Operator ti '/ Support P5 ALT-011 Npizle ,_d-fs,"'K._ _1~~\ Oven Jif_{o Imp. Outlet 1-/ b ..... 
Am Tem,!!erature, bleat (Ta) :7 Std TC (ID/0 F) Filter HeatSeto;:;z. OF 

Moisture . q}_ 21? .. 
Meter ~ox Jr/ dH@ '(J;?lP/0 Y,~~q~ Tdb - Twb- Stack TC (IDfOF) 

Press., Static (Pstat) - :J . 'J Press., Bar (Pb) ~, 7 Continuity Check t or ! Meter Pretest: tJ, ~011' cfm I D Wig 
Cyclonic Flow E%pected ?.L@_lfyes, avg. null angle____::::_degrea LeakCheclr Po.st: cfm iil.Hg 

'J'nvme S""!'liol Cloel: Dry Gas M<tet Vclod1yHtad · OrillcePrcm~re Ori!i<oP= 'ST~CK PltOBB OVEN •IMfJNGJ!R Mlm!R MEI1!R Pump . 
Point 11mo Tlmo R .. dla& lD Ill) Ia 1120 IUO F!JID' Oollet lo!e!IAYa. Outks v.:caum 

Numha = (l4br) <uJl (d!':) DESIRED ACTUAL •p 'F 'P 'F 'F 'F !aHt 
(ell) fVm) (dH) ITs) fib) ITo) rm (T.,.b>l ,..,_,..,, {Pv) 

Jl-/; (C ffo/ 10) J/ Amb: ~ ·~ Amb: IAmb: IAmb: 

I 
r:; <ffCJ"Io!/ ,J10 J,o? l ( J 11~ J-5/ "J-.4 I 'tfCf /3 7D .3 

12 )0 8~71~ ,J,fO ) .t>7 J 0 I J,/6J 2J7g ~~ t.-rg 75" 17/ 3 
3 t'7" CffJO.tJ~ / "S/. ' qqr..-t t OJ '1 "j_C(J_ 1.57 P·13 L-f7 77 7;2. 3 

f4 ")() qo]_ct;L f 3 _!--1 ( ~, 3 ,Of'( ' 315 'J.-5"7 -;li-J'f '17 78 71 3 
s /lrJ:" OJ {)c,). l1 ?- ,;Jg ,7~CJ .7':7' ]tt:L 'J5$' 'J'1~ i-17 71 71 3 
6 ·-sa qo?o {oft? ,Jj ,'!77;:;.. .51 1~qo ~5?5 ~-1.!4 V{F J'O 17.2 3 
7 3~ CfOCf.?t , IX' ,!,fqC? ·'if_ ~ ;;'77 -;£/;{"!§ /1(p ;;gC) ~ "3 
8 ~0 q r . ~3 ~~I ,51;) ,e;;-~ 3CJO :;1~8' -;JJ1?' t-j(p ~0 7~ 3 

117' '1/vf.vts- ,J_Z_ I 7c;''6 -7tP ;qs- ,.,-
?1'7 117 ?JI 3 9 ~.:;g 7:Z. 

10 t;c) q/7.- , I 2-f{ ·7~8' -71P Yl_Jj_ ~~7 145' J...} c::,;-12o 7? ;; 
II '5"'ti" cr 11. h"4 rdg I 7&5.Y .7/P 3~i /J7& ;21-(~ '1ft? ~;z 7'-f. 3 
ll IQO ~ q;}J../oO !J_g ,70g r7!J; /;{OJ J-5'? ?-1.(~ "17 8;;. 7!..[ 3 
13 {9tj q.}.~ 30 . ,'-1/o }._;23 ].J_ lYlo :FiLe 'Jti& j_~ ~:2 7? '-{ 

14 7D . q)~. £111 0 vtu 1~.?-3 I; :2 ltitl_ :J(pO ?-11 (o 48 8'1 7[o_ '1 
IS 7?" Cf3t 091 . 11~ J, lq- .). -;). L-}{0 'J0 J.HLf L17 ~5 7~ Lf 
16 ~{) 9Jl1 .&;( ,v{O /,07 } ' l 08'7_ ~(QO 'J.f1 [o L-/7 6'5 IT tO 1.f 
17 ' '8~ q;;7. ~7 ,3(u I O]{r;cJ ,q7 '1oft? ~{t;D 'J if (o '17 g(o 77 '-f 
18 qo q~o. l'i , 27 ./3'5 ·lvt "'oJ r;,tJt> ?l-(5' '18 87 ·n '-I 
19 Oj~ C} &If gc; I ' ~ ~33D r33 ~13 h/ 'dlfcj '17 1~8' 7CJ. 3 
lO jOCJ C1 11]. lszD , ~~ ,?30 .}:3 iJ£1 ;)G8 ;)4.~ 2--t9 . 8'0 r?g 5 
llt ID~ 0) '1~.1-{q ,lY ,-:5?57 1.3 4' ;/1o_ J~ 1-'fq 41 35' 7/ 3 
22 \IO q 1/l?ovto 

I JL-1 ,_3o-; f -51 Yl1 ;)~6 ')J-/5 J,l/ 8/Q 77 3' 
23 !15' q l1~. - I I ;J 1 3.3t5'"' . 3!.-{ ~0 ;;.%t ?1~ -~0 '87 8"6 3 
24 ld-0 llo:\3 q5() .8'3{ ,j~ .3.5~ .. 3'-i $55 ;.~ ~t-It;; 5D c& .71 5 
25 I~= 
Notes: 



Field Data Sheet 

ii 
1358S NE Whi!aker Wny 

Portland, OR 97230 

Phone(503)255-5050 

FlU (503) 255--0505 

;) c;-t] 
Date 3/ If/({) 
Test Ivtellil d 

Concurrent Testing -· 
Run# ,3 Stack Diagram 

Operator N/ Support t'.7 ALT"011 
Temperature, Ambient Std TC (IDI"F) 

Moisture . 1. 2" Tdb ....... Twb- Stack TC (IDf'F) 

Press., Static (Pstat) • J .'j. Press., Bar Q:b) 'J.9f .7 Continuity Check t or ! 
Cyclonic Flow Expected·? tkJ If yes, avg. null nngle___::_degrees 

Tnvem: Sampilz>G Cod: DtyO..Mda Velocity Hcod Orillce Prasurc Ori1l<:<Pr=m-c 
Polnt Time Tln>o ltcadlojj !o 112) inlt20 mo 

Numb" a>ID (.!Hr) ar!l (ell':;) O!iSIREil ACTUAL 
(ell) (Vm) (dll) 

)(/;;ffo q-50.~31 

I JJ?"' 10.1:2 ,y3 L/& }, ;L 
2 130 Cf~7. a'¥ I t--f r I . r I . /. I 
3 135" q r~D 11 t30f },t){p I 
4 fl~to '1 (p_;) _ _; ,3/ I ;g>CJ . .gt-j 
s ) f1~ 9fn~7D I~(£ ,?o3 .?f) 
6 Js-o q{p 7 vff.a ::Jo .17'1& ~~~ 
7 )tj"~ cr lc/1 . L-r/ I 1 lR ,£{37 . '1'1 
8 l wo q:; r .7 J /J-0 .~'16? .7~ 

9 1~6 '17L-f_.-- tj){ ,737 . 7"'/ 
10 110 17&_. ??~· I d--7 ,~ r.5·-; . 7!-{ 
II . J7G' Cf79 ' Yl tdf ,73"3 ,7} 
12 J'XO J7;1f" Cf5/.Cf:¥i I d-7 /7) .13 
13 

14 

IS 

16 

17 . 

18 

19 

20 

21 

22 

23 

24 

2S 

Notes: 

Client: ?t:e.--.-'l-t-1- G~hc.':l-r 
Plant: t~+f'l.c.-1 t.JA . 
Location: ;ft:5" .I SaJ\lple Locadon: J.,. l.e---J-· 
Probe vy 7 (g/s)Cp .X0',3Cf.;2- .iieatset ~ .~ 
PoSt-'i'~t }'itot Inspection 

. . 
lN~ change, D~ged) 

J>jtot Lk Rate Pre: lJl 0 @ 5.1'ost. 6.@ Lf I 
in H20 @ln. H20 ~ 0@ ~ . · (;)@~-

Nozzle , ;;2 (D '18' t:i!.\. Oven l'8"& Imp. Outlet ;-.;I 0 
I . 

Filter Heat Set ;?&6 0 "F 

Meter Box tf dH@ J. U2 ?'(p f 0 y ' .'1'8' 3'? :;z_ 
Meter Pretest: r /)6 r-.;: crin /0 IDHg 

Leak Check Post: , . () () '3 cfm · t!) · lnHg 
STACK l'ROBB OVEN . IMPINGI!R MEIER METER !'l1mp 

F1lla OullC lnUI/Av;. Oullct v.asum 
'F 'F "P "P "F 'F mHg 

(Ts) IThl (To) _rm_ ITI'>ft>) (Tm.oal\ (Pv) 

Amh: Amb: A>ob: Amb: IAmlr. Amb: 

l{c6 -:20 11f'1 ~ ~ 171 -0 
4C>7 i 'i'8 ;)){~ ·~c; ~ ~ ~ 
l4o8 ~ -;~ 5) gg ~0 ~ 
L-}10 d&: "14'5 ~ qa 20" -::;--

l1o8 1&,0 Jl{lu . 5"''-r 1o ~0 4_ 
1 '1o2 7@ ~If:;- · ~~· Cjf 8'/ 4 
3'17 ').58 ~lf5" 60 ~1 31 .3 
li_q7 ?.'77 -:ti-Jq 5I ~ ~ '3 
~()-.ci ':)5J$ P-lf5'" 5;). 8"8 &J 3 
~'12 15"'5 ~l--f:J 51 8"8 81 ~J 

1Yo7 r;'5'& -;t.;s- '-?L 258 8! Lf 
LfaP J6(Q ;tLf£1 57 8i ??/ l.i 

I 

I 

'?IQ 

j 

j 
I i J 



N ..... 

Sample Recovery I Moisture Catch 

Saint Gobain Containers 

Furnace #5, CC Inlet 
Seattle, WA 

Definitions Symbol 
lmpingcr Coo tents 

Rinse 112 
Impingcr, Contcnts,Condcnsnte & Rinscfll 

spg Impinger, Contents & CondeiL!!1lte 
glml lmpinger 

1.0590 10% H20215% HN03 
1.1515 4% K.Mn04110% H2S04 
1.0016 0.1 N HN03 
0.9982 H20 
1.0878 8N HCL I H20 

~~ondcnsate 
Rinse 

0.1 N HN03 

Rinse + Initial 10% K.Mn04 

l 0% H202 I 5% HN03 

8NHCLIH20 

SiliCll Gel Impingcr Final weight 
laitinl weight 
Gain 

Totnl Moisture Gnin Condensate+ Si!iCll Gel gain 
VIc Net Moisture Gain 

Units I Run 1 

3 4 5A 58 5C 
g 
g 123.00 480.00 
g 25.00 38\.00 
g 25.00 74.00 

ml 200.00 
m1 0.00 
m1 0.00 
ml 0.00 
ml 0.00 

g 95.20 
g 98.00 I 00.00 

gm 98.00 99.00 
ml 97.84 98.84 
gm 
m1 
gm 
ml 200.00 
gm 
ml 

g 529.00 
g 520.00 
g 9.00 

g 104.20 
ml 104.39 

Run2 

3 4 SA 58 5C 

123.00 525.00 
26.00 428.00 
26.00 75.00 

200.00 
0.00 
0.00 
0.00 
0.00 

141.20 
97.00 97.00 

97.00 97.00 
96.84 96.84 

200.00 

633.00 
620.00 

13.00 

154.20 
154.47 

3/1112010 
PS 

3472 
mew 

Run3 

3 4 SA SB 5C 

119.00 548.00 
20.00 448.00 
20.00 75.00 

200.00 
0.00 
0.00 
0.00 
0.00 

161.20 
99.00 100.00 

99.00 100.00 
98.84 99.84 

200.00 

532.00 
520.00 

12.00 

173.20 
173.51 



I 

' 13685 NE Whilsker Way • Portland, OR 97230 
Phone (503)255-5050, Fax (503) 255-0605 

'-------'-' W\Vw.horlzoneORineerinQ.com 

Sample Recovery Worksheet- EPA Method 29 Multi-Metals 
Client: s~. 6«-v~~V\ ~/:+lf) ,)fi Source: R,.!)l/.tlt/1 1££ t_(C• ~.{~{--

Run No.: _. __ f.:....__---'---- Test Date: t}otO 03/( 
grams 

Container No. 

#1 Filter ___ _ 
#3 Probe Rinse, HN03 
#4 HN03 or HN03IH202 
#5A,0.1 NHN03 
#58 KMNOJH2SOJH20 
#5C 8N HCI I HzO 
#6 Silica Gel 

Empty lmpinger lmpinger Contents Additional lmpinger 

Container Contents w/ Rinse Contents with Rinse 

-~ --- --
r 

r-- · 

Run No.: _______ Test Date: }olD 0~ If 

Container No. 

#1 Filter ___ _ 
#3 Probe Rinse, HN03 
#4 HN03 or HN03IHzOz 
#5A, 0.1 N HN03 
# 58 KMNOJ H2SOJH20 
#5C 8N HCI/ HzO 
#6 Silica Gel 

Empty 

Container 

---

lmpinger 

Contents 

grams 

lmpinger Contents Additional lmpinger 

w/ Rinse Contents with Rinse 

- --
Run No.: - -=3=---_____ Test Date: {}or 0 0 3 /I 

Container No. 

#1 Filter ___ _ 
#3 Probe Rinse, HN03 
#4 HN03 or HN03/H20 2 
#5A, 0.1 N HN03 
# 58 KMNOJHzSOJ H20 
#5C 8N HCI I HzO 
#6 Silica Gel 

I 

' .. 

grams 

Empty . lmplnger lmpinger Contents Addltionallmpinger 

Container Contents w/ Rinse Contents with Rinse 

5JL 

1\ ! - n-II . .. L ! -- t"'""-~--:-- "'T"- .....,.1.!--

28 



April 8, 201 0 

Margery Heffernan 
Horizon Engineering, LLC 
13585 NE Whitaker Way 
Portland, OR 97230 

36U.'i77.72D }(>li.636.10f,fl lt;,y} 

Analytical Report for Service Request No: KI 002411-

RE: St. Gobain F5 Inlet/3472 

Dear Margery: 

www.caslab.~om 

Enclosed are the results of the samples submitted to our laboratory on March 1 5, 2010. For your 
reference, these analyses have been assigned our service request number K 1002411 . 

Analyses were performed according to our laboratory's NELAP-approved quality assurance program. 
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided. For a specific list ofNELAP-accredited analytes, refer 
to the certifications section at www.caslab.com. All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for use ofless than the 
complete report. Results apply only to the items submitted to the laboratory for analysis and individual 
items (samples) analyzed, as listed in the report. 

Please call if you have any questions. My extension is 3316. You may also contact me via Email at 
J Christian@caslab. com. 

Respectfully submitted, 

c6;;/(£l~'' Inc. 

J~hrift~u 
Laboratory Director 

JC/rh Page 1 of _12_ 
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ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 

DEQ 

DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GCIMS 

LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 

Sllv1 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Forming Unit 

Department ofEnviromnental Conservation 

Department of Environmental Quality 

Department of Health Services 

Department ofEcolqgy 

Department of Health 

U.S. Environmental Protection Agency 

Environmental Laboratory Accredhation Program 

Gas Chromatography 

Gas Chromatography/Mass Spectrometry 

Leaking Underground Fuel Tank 

Modified 

Maximmn Contaminant Level is the highest pennissible concentration of a 

substance allowed in drinking water as established by the USEPA. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

Not Calculated 

National Council of the Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute for Occupational Safety and Health 

Practical Quantitation Limit 

Resource Conservation and Recovery Act 

Selected Ion Monitoring 

Total Petroleum Hydrocarbons 

Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 

30 



Inorganic Data Qualifiers 

* The result is an outlier. Sec case narrative. 

fl. The control limit criteria is not appliellblc. See case niiJ'I'alivc. 
B The analytc was found in the llSSocinted method blank at a level thnt is significant relative to the sample result as defined by the 

DOD or NELAC standards. 
E The result is an estimate amount because tbe value exceeded the instnmlent clllibmtion range. 

J The result is an estimated value that was detected outside the quontitation runge. 
U The analyte was analyzed for, but WllS not deteCted ("Non-detect") at or nbove the MRlJMDL 

DOD-QSM 4.1 defluil/on : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limil is adjusted for dilurion. 
The MRUMDL or LOQILOD Is elevat&::d due to a matrix interference. 

X . Sec case nanutive. 

Q Sec case noiTlltivc. One or more quality control criteria was outside the limits. 

Metals Data Qualifiers 

# The control Jim it criterin is not applicable. See ease JliiiTDti vc. 

J The result is an estimated value that was detected outside the quantillltion range. 

E The percent difference for the serial dilution was greater than l Oo/o, indicating a possible matrix interference in the sample. 

M The duplicate injection precision was not met. 

N The Matrix Spike SIIIIlple recovery is not within control limits. See ease nnrrative. 

S The reponed value was determined by the Method of Standard Additions (MSA). 
U The annlyte was analyzed for, but was not detected (''Non-detect") at or above the MRlJMDL. 

DOD-QSM 4.1 dejiu/tioll: Aoalyte was not detected and is reponed os Jess than the LOD or as defined by the project The 
detection limit is adjusted for dilution. 

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is Jess than 50% of Spike 
absorbance. 

The MRUMDL or LOQILOD is elCVllted due to n matrix interference. 

X See cose oniTlltivc. 

+ The correlation coefficient for the MSA is less than 0.995. 

Q Sec cose nBIT1lth•e. One or more quality control criteria was outside tbc limiiS. 

.. 
# 

A 
B 

c 
D 

E 
1 

N 

p 

u 

X 

Q 

Organic Data Qualifiers 

The result is on outlier. See ca~c narrative. 

The control limit criteria ls not applicable. Sec ease narrative. 

A tentatively identified compound, a suspected aldol-condensation product. 

The analytc wns found in the ossociated method blank at a level that is significant relative to the sample result ns defined by the 
DOD or NELAC standards. 

The nnnlyte was qualillltively confirmed using GC/MS techniques, pattern recognition, or by comparing to historielll data. 

The reponed result is from n dilution. 

The result is an estimate amount because the value exceeded the instrument calibrotion rnnge. 

The result Is an estimated value that was detected outside the quamitalion ronge. 

The rcsull is presumptive. The anolyte was tentatively identified, but a confirma!lon nnalysis wns not pt:tformed. 

The GC or HPLC confirmation criteria wns exceroed. The relative percent difference Is greater than 40% between the two 
analytical results. 
The IIIUllytc wns analyzed for, but wns not dctecled (''Non-detect") at or above the MRUMDL 
DOD-QSM 4. I dtjiult/on : Analytc was not detected and is reponed as less than the LOD or as defined by the projecL The 
detection limit is adjusted for dilution. 
The MRUMDL or LOQILOD is elevated due to a chromatogrnphic interference. 

See cnse narmtive. 

See case noiTlltive. One or more quality control criteria was outside the limits. 

Additional Petroleum Hydrocarbon Specific Qualifiers 

F The chromatographic fingerprint of the sample matches the elution pnttern of the calibration standard. 

L The chromatographic fingerprint of the snmple resembles a petroleum product, but the elution pall em indicates the presence of 
11 greater amount ofllgbter molecular weight con~tituents than the calibration standard. 

H The chrornatogrophic fingerprint of the snmplc'rcscmblcs a petroleum product, but the elution pattern indiCiltCS the presence of 
n greater amount of heavier moleculnr weight constituents than the calibration standard. 

0 The chromatographic fingerprint of the sample resembles an oil, but docs not match the Cll!ibnUioo Blwldnrd. 

Y The cbroOUltogruphic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon 
range, but the elution pattern docs not match the calibrntion standard. 

Z The chromatographic fingerprint does not resemble a petroleum product. 
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Columbia Analytical Services, Inc. 
Kelso, WA 

State Certifications, Accreditations, and Licenses 

Program Number 
Alaska DEC UST UST-040 
Arizona DHS AZ0339 
Arkansas - DEQ 88-0637 
California DHS 2286 
Colorado DPHE -
Florida DOH E87412 
Hawaii DOH -
Idaho DHW -
Indiana DOH C-WA-01 
Louisiana DEQ 3016 
Louisiana DHH LA050010 
MaineDHS WA0035 
Michigan DEQ 9949 
Minnesota DOH 053-999-368 
Montana DPHHS CERT0047 
Nevada DEP WA35 
New Jersey DEP WA005 
New Mexico ED -
North Carolina DWQ 605 
Oklahoma DEQ 9801 
Oregon- DHS WA200001 
South Carolina DHEC 61002 
Utah DOH COLU 
Washington DOE C1203 
Wisconsin DNR 998386840 
Wyoming (EPA Region 8) -

32 
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/:,(Columbia CHAIN OF CUSTODY SR#: lL {()0 J ljt I 
~.l Analytical Services" 

PAGE 1 oF :z. coc # m 1317 South 13th Ave. • Kelso. WA 98626 • {360) 577-7222 • (800) 695-7222x07 • FAX (360) 636-1068 

PROJECHIAME /e...f= 

tZU-vt 1 r: l +<.-, I :J11 A o 
1tlt.~ ~ ~ r:;/k<- b,/t,Jm 

fiiju 

~u~ .'3 F:lk< l~i!to 
1---: { -1-4- 8/ttt~f::-:, I ?;/tlho 

f2tr/t f Frovtt fl.'.rtbeb/1/fiO 
ll4ul-1 1. i::-a~td- ~llS<t ~>ls1 In 
la1111ts f=rPvtt ~~ ~ V,~/,o 
I f<i-~.t1 I I11.t•,W!friRjJ. 3Arfr-
lt?a,,., J. :Lv,p, tl.~s;l5!trlto 
ltul/1 3 :J-mp. + !1-..\nf), 3/11/Jo 'J/ 

REPORT REQUIREMENTS 
INVOICE INFORMATION 

(/.) 

f5 
~ 
;:I. 6 . 

(J 

t5 
f5 
~ 
~ 

l 1': ;. .-. 

l r~ ~ 

I ~~ .; -; 
1 a' 

ffi: 
\ 

Circle which metals are to be analyzed 

0 
(C) 

& 

REMARKS 

X: 
X 
X 
)( 
)( 

'X 
X 
x 
y 

r 

_ I. Routine Report: Method 
B!anl{, Surrogate, as 
required 

PO# ~2_ ~ 
Bill To: ~ f<'J Total MGials: AI As Sb Ba Be 8 Ca Cd Co @cu Fe Pb Mg Mn Mo Ni K Ag Na Sa Sr Ti Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

'- IJ..1. Report Dup., MS. MSD as 
"7"" 

1 

required 

_Ill. Data Valida1ion Report 
(includes all raw data) 

_IV. CLP Deliverable Report 

_ V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. __ 48hr. 

__ 5Day 

~tandard (HH5 worl1ing days) 

· Provide FAX Results 

Requeste~Report Date 

·INDICATE STATE HYDROCARBON PROCEDURE: AK CA 

SPECIAL INSTRUCTIONS/COMMENTS: 
1 

- /J 
.A.J • .Jt/ E" ~<>1. ,.-__ /_ ...J.1 n~r.J-/, . .!.:-"""--

:::~~ 

JSHED/BY:j ' RECElVE9,B~ ()_1:1?: 

3[1S[J D {Lj;S 0:1.JV '"(!If--' 
.,.....,t-,Y,o~h---:-r---- D JLITf{Vevt 7-fjtt\___ DfM•me 

Frrm -Mck-

WI NORTHWEST OTHER: (CIRCLE ONE) 
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8 Analytical Services"' CHAIN OF CUSTODY 
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REPORT REQUIREMENTS 

_ I. Routine Report; Method 
Blank, Surrogate, as 

. required 

jJII. Report Dup., MS, MSD as 
required 

_Ill. Data Validation Report 
(includes all raw data} 

_IV. CLP Deliverable Report 

_ V. EDD 

::4f'1' 
M .. 

:t~~ 

~~- .. ~~ 

t : 

l:: ·r.i';~ 

IL· 1 1 

: !J· 

.s .:; 

P.O.# <lr:J 
Bill To: Total Metals: At As Sb Ba Be B Ca Cd Co~ Cu Fe Pb Mg Mn Mo Nl I< Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: At As Sb Ba Be 8 Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Nl K Ag Na Se Sr Tt Sn V Zn Hg 

·INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: (CIRCLE ONE) 

TURNAROUND REQUIREMENTS I SPECIAL INSTRUCTIONS/COMMENTS: 
__ 24hr. __ 48hr. 

__ 5Day 

~Standard (10·15 working days) 

__ Provide FAX Results 

/"\ ~ 1 Reques1e9 Report Date 
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RECEIVED BY : 
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~ime 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Horizon Engineering, LLC Service Request: K I 0024 1 I 
. Date Collected: 03/ l 1 I 1 0 

Date Received: 03/15/ 10 
Date Extracted: 03/30/1 0 

Project: St. Gobain F5 Jnlet/3472 
Sample Matrix: Misc. 

Sample Name: 
Lab Code: 

Date Analyzed: 

Front 
EPA Half 

Analytc Method MRL 

Chromium 29/200.8 1.0 

KIUU2411tCI'Jc2 · 11un 1 04/Ci7/IO 

Total Metals 
Units: Micrograms (!lg) 

(Field Blank Corrected) 

Front Half Run- I Back Half Run- 1 
(Analytical Fraction (Analytical Fraction 

lA) 2A) 

K I 00241 1-001 ,-005 KI0024ll-008 

04/02/10 04/02/ 10 

Back 
Half 
MRL 

972 0.1 13.8 

Total Front Half+ 

Back Half 

Total 
MRL 

1. 1 986 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Horizon Engineering, LLC Service Request: Kl00241 J 

· Date Collected: 03/11/10 
Date Received: 03/15/ 10 

Date Extracted: 03/30/10 

Project: St. Gobain FS Inlet/3472 
Sample Mnfdx: Misc. 

Sample Name: 
Lab Code: 

Dale Analyzed: 

Front 
EPA Half 

Analyte Method MRL 

Chromium 29/200.8 1.0 

I( lflll2411 ll'l'.jc1 - ltun 2 041071111 

Total Metals 
Units: Micrograms (Jlg) 

(Fielcl Blauk Corrected) 

Fn>nt Half Run - 2 Back Half Run - 2 
(Analytical Fraction (Analytical Fraction 

lA) 2A) 
K I 002411-002,-006 KI002411-009 

04/02/10 04/02/10 

Back 
Half 

MRL 

1520 0.\ 3.5 

Total 
MRL 

Total Front Half+ 
Back Half 

\.] 1520 

36 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Horizon Engineering, LLC 
Project: St. Gobain F5 lnlet/3472 
Sample Matrix: Misc. 

Analytical Report 

Total Metals 
Units: Micrograms (f.lg) 

(Field Blank Corrected) 

Service Request: K I 00241 1 
. Date Collected: 03/ 1111 0 

Date Received: 03/ 15/ I 0 
Date Extracted: 03/30/10 

Front Half Run - 3 Back Half Run- 3 
(Analytical Fraction (Analytical Fraction Total Front Half+ 

Sample Name: lA) 2A) Back Half 
Lab Code: K I 002411-003,-007 Kl 002411-010 

Date Analyzed: 04/02/10 04/02/10 

Front Back 
EPA Half Half Total 

Analyte Method MRL MRL MRL 

Chromium 29/200.8 1.0 1580 0.1 5.7 1.1 1590 

37 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Horizon Engineering, LLC 
Project: St. Gobain F5 lnlet/3472 
Snmple Mntrix: Misc. 

Sample Name: 
Lab Code; 

Date Analyzed: 

Front 
EPA Half 

Analytc Method MRL 

Chromium 29/200.8 1.0 

K 10024lii("P.jc2 - Field lllnnk< U~/1l7/IO 

Analytical Report 

Total Metals 
Units: Micrograms (J.Lg) 

Front Half Blank 
(Analyllcnl F'r:~clinn lA) 

K I 002411-004,-0 II 
04/02110 

ND 

Back 
Half 
MRL 

0.1 

Service Request: K I 002411 
· Date Collected: 03/11/10 

Date Received: 03/15/l 0 
Date Extracted: 03130110 

Back Half Blank 
(Anolylicul Fraction 2A) 

KJ002411-0II,-012 
04/02/10 

0.5 

38 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Horizon Engineering, LLC Service Request: KI002411 
Project: St. Gobain F5 lnlet/34 72 Date Collected: NA 
Sample Matrix: Misc. Date Received: NA 

Date Extracted: 03/30/10 

Total Metals 
Units: Micrograms (llg) 

Method Blank~ Method Blank -
Sample Name: Front Half Back Half 

Lab Code: KI002411-MBF KJ00241l~MBB 

Date Analyzed: 04/02/10 04102110 

Fa·ont Back 
EPA Half Half 

Analytc Method MRL MRL 

Chromium 291200.8 1.0 ND 0.1 0.1 

39 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Horizon Engineering, LLC 
Project: St. Gobain F5 lnlet/3472 
Sample Matrix: Misc. 

QA/QC Report 

Duplicate Summary 
Total Metals 

Units: Microbrrams (Jlg} 
(Field Bla11k Corrected) 

Sample Name: 
Lab Code: 

Back Half Run- I (Analytical Fraction 2A} 
K I 00241 1-0080 

EPA Sample 
Analyte Method MRL Result 

Chromium 29/200.8 0.1 13.8 

KI01124111CP,jc2 • DIIP D4nl7110 

Service Request: K I 002411 
Date Collected: 03/11 /I 0 
Date Received: 03/15/10 

Date Extracted: 03/30/ I 0 
Date Analyzed: 04/02/ I 0 

Duplicate Relative 
Sample Percent 
Result Average Difference 

13.6 13.7 
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COLUMBlA ANALYTICAL SERVICES, JNC. 

Client: Horizon Engineering, LLC 
Project: St Gobain FS lnlet/34 72 
Sample Matrix: Misc. 

QA/QC Report 

Matrix Spike Summary 
Total Metals 

Units: Micrograms (Jig) 
(Field Blank Cm·rected) 

Sample Name: Back Half Run- 1 (Analytical Fraction 2A) 
Lab Code: K I 002411-0088 

Spike Sample 
Analyte MRL Level Result 

Chromium 0.1 7.9 13.8 

Klll02411Jl'PJcl·Srfi;c 0411)7/JO 

1'l 

Spiked 
Sample 
Result 

22.3 

Service Request: K I 002411 
Date Collected: 03/11/1 0 
Date Received: 03/15/10 

Date Extt·acted: 03/3011 0 
Date Analyzed: 04/02/10 

CAS 
Percent 

Recovery 
Percent Acceptance 

Recovet-y Limits 

108 70-130 
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Client: · 

Project: 
LCS Matrix: 

Source: 

Analyte 

Chromium 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Horizon· Engineering, LLC 
St. Gobain FS lnlet/3472 
Water 

Service Request: K I 002411 
Date Collected: NA 

Laboratory Control Sample Summary (Front Half) 
Total Metals 

CAS Spike Solution 

EPA 
Method 

29/200.8 

Units: !Jg/L (ppb) 

True 
Value 

100 

Result 

101 

Date Received: NA 
Date Analyzed: 04/02/10 

Percent 
Recovery 

101 

CAS 
Percent 

Recovery 
Acceptance 

Limits 

85-115 

42 
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Client: 
Project: 
LCS Matdx: 

Source: 

Analyte 

Chromium 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Horizon Engineering, LLC 
St. Gobnin FS Inlet/3472 
Water 

Service Request: K I 002411 
Date Collected: NA 

Laboratory Control Sample Summary (Back Half) 
Total Metals 

CAS Spike Solution 

EPA 
Method 

29/200.8 

Units: Jlg/L (ppb} 

True 
Value 

20 

Result 

21.2 

Date Received: NA 
Date Analyzed: 04/02/1 0 

Percent 
Recovery 

106 

CAS 
Percent 

Recove.-y 
Acceptance 

Limits 

85-1 15 

43 
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Traverse Point Locations 
Saint Gobain Containers 11-Mar-10 

Furnace #5, CC Inlet PS 
Seattle, WA 3472 
EPA 1 mew 

Outer Circumference Co in 
Wall thickness t in 

INSIDE ofFAR WALL F in 42.00 
to OUTSIDE ofNipple 

INSIDE of NEAR WALL N in 6 
to OUTSIDE of Nipple 

STACK WALL to N-t in 
to OUTSIDE ofNipple Co 

DOWNstream Disturb A in 73.0 

UPstream Disturb B in 94.0 
Inner Diameter Ds in 36 
Area As sqin 1017.9 
DOWNstream Ratio AIDs 2.03 
UPstream Ratio BIDs 2.61 Flow 

Minimum #Pts (Particulate ) 24 
Minimum #Pts/Diameter 12 
Minimum #Pts (NON-Particulate) 16 
Minimum #Pts/Diameter 8 
Actual Points per Diameter 12 
Actual Points Used 24 

Trav Fract Stack Actual Nearest Traverse Traverse 
Pt StkiD ID Points Sths Points Points 

#No ( (Ds) (Dsxf) (TP) (TP + N) (TP + N) 

2.13% 36.0 0.8 0.75 1 7 7 
2 6.70% 36.0 2.4 2.375 2.375 8.375 8 3 I 8 
3 11.81% 36.0 4.3 4 .25 4 .25 10.25 10 1 I 4 
4 17 .73% 36.0 6.4 6.375 6.375 12.375 12 3 I 8 
5 25.00% 36.0 9.0 9 9 15 15 
6 35.57% 36.0 12.8 12.75 12.75 18.75 18 3 I 4 
7 64.43% 36.0 23.2 23.25 23.25 29.25 29 1 I 4 
8 75.00% 36.0 27.0 27 27 33 33 
9 82.27% 36.0 29.6 29.625 29.625 35 .625 35 5 I 8 

1 10 88.19% 36.0 31.7 31.75 31.75 37.75 37 3 I 4 
11 93.30% 36.0 33.6 33.625 33 .625 39.625 39 5 I 8 
12 97.87% 36.0 35.2 35.25 35 41 41 

J 
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TRAVERSE POINT LOCATIONS WORKSHEET 
Client & Source . 54: CJ + ~;n 
Sampling location pt, r•14& 45' U!..~ ;.4-Jc-·l 
Date P cv.."'0-3 JD. Initials fS 

Traverse Traverse Point 
Point Location 
Number (inches) 

1 I 
2 ~~Iff 
3 1o ILf 
4 I ;;t :Y'6 
5 Jq 
6 I'Zf·Yt/ 
7 d1 '1¥ 
8 33 
9 3 -~ 5 .. '?' 

10 37~ 
11 3~?i 
12 1.-( I 

Duct Dimensions and Port Locations 

Inside of far wall to outside of nipple, F Lfd- " 
Inside of near wall to outside of nipple, N _--l.J&r..:.._'_' __ _ 

7 2 
II 

Nearest downstream disturbance, A----=--~..:> ____ _ 
t::J.u I I 

Nearest upstream disturbance, B __ .L-.:.../1 ____ _ 

Circular: Inside Diameter, F-N --~~4?~- ;_1_
1 

_ ____ _ 

Rectangular: Width - " Depth .-- " 

Number of Ports: ;;2. 

Circle duct characteristics: 

VC, Fiberglas, Other __ _ 

Shape: ire .~tangular 

Orientation: ~1, Horizontal 

Flow straighteners: Yes ~ 
... (\ 

Extension: Yes {r-.o.,../ 

Cyclonic Flow Ex;~ted: Yes ~ 
Cyclonic Flow Measured~ No 

Average Null Angle <20° &;J No 

Meets EPA M-1 Criteria~ No 

Test port sketch or comments 

45 
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Tedlar Bag Analysis Data Sheet 
Client: 5I-. ~ ·'a 
Leak Checks: Pre~test Post~test'----

Cylinder No. Cylinder 
Value 

Time: ;J.rY~ 
Gas: Oz ... 0-1'-1 ;),;J.' ~&, 
Range {}-2-S 

Analyzer Model· ~····wfLICO 
Analyzer SN. 0:10?12-
Gas: e...o,_ .):2.. /0! . 3&-
Range (0-25 

... ·. 

Analyzer Model 512rl/OW1.f(//~ 
Analyzer SN. oDDCJ~O 
Gas: o~ICJJ?_ If 0-10 ' ({,~! lP 
Range 

I 

Analyzer Model 
Analyzer SN. 
Gas: CV1../01.. II ., &;.o/ /fb 
Range IJ.-'J-s . I 

Analyzer Model 
Analyzer SN. 

Bag 02 C02 
Sample ID: Appearance: Time: o/o o/o 

R.t.L.V'l :#I }3.'00 /Cf.o · ~I (,o 

/!..r .1.14 1t 2- 1 s:oS"" I '7, -:2.- 3.0 
O<uJVtf:;-3 I tJ IS I J'f.o ~.%' 

. 

I 

Job No.: 3Y' 7;2.. 
Tester: _d:Jf--$---=--

r II Test Date: ?;PrDo3~) 

Start End 
Response Response 

~c;l, ~ Ol-2.,3 

)~.Lj Jd.,'-j 

Jl,i I@ )!,i/@ , I 

~.q/Yl) 5: t:t /121 
/ 

Analysis 
co NOx voc 802 

ppm ppm ppm ppm 

Air Pollution Emission Testing 

l 
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Production/Process Data 
Furnace Operating Data 



Saint-Gobain Containers, Inc., Seattle Plant 
Furnace Operating Data 
March 11, 201 0 

Test Times 
Run 1 
Run 2 
Run 3 
Run 4 
Run 5 

Furnace# 
Pull Rate (Tons Glass/Day) 
Gas (scfh) 
Oil (gal/hr) #2 Ultra-low Sulfer Diesel 
Oxygen ( scfh) 
Air (scfh) 
Electric Boost (kW) 
Bridgewall Temp (F) 
Gullet Ratio (%) 

3/11/2010 
08:25- 10:28 
1 0:50- 13:57 
14:10-17:16 

NA 
NA 

5 
75.2 

14514 
0 

25743 
0 

1086 
2681 

31 
Glass Color Emerald Green 
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Calibration Information 
Meter Box 

Calibration Critical Orifices 
Standard Meter 

Pitots 
Shortridge Micromanometer 

Thermocouples and Indicators 
Barometer 

Calibration Gas Certificates 



Method EPA M-5#7.2 
Location Horizon Shop 
Meter Box 10 4 
MeteriD 3623996 
calibrated by PT 

VAC Critical 
(in Hg} OrificeiD 

Initial 

~~ Final 
Initial 
Final 
Initial 
Final 

,J:a JAN2010.WB1 

m 

14.5 63.0 

16.5 73.0 

Leak checks 
Negative 

Positive 

K dH Meter 
~nH20) (ft3) 

0.46025 1.10 334.8500 
340.2980 

0.59166 1.80 340.2980 
345.3140 

0.81167 D 345.3140 
351 .1900 

Biannual Meterbox Calibration 

Date 1/15/1 0 
Pb= 30.10 (in Hg} 
Ta= 54 (oF} 

Tamb 514 (oR} 

0.0 In/min @ 28.00 Inches Hg 

0.0 infmln @ 2.30 Inches H20 

Field Meter 
Net Tdl Tdo To 
(ft3) (oF} (oF} (oR) 

5.4480 58.0 57.0 517.0 
58.0 57.0 

5.0160 59.0 57.0 517.0 
61.0 57.0 

5.8760 62.0 57.0 517.5 
66.0 58.0 

Horizon Engineering 

Old New Change 
0.97<Y<1 .03 8/3/09 1/15110 (+f-) 

Y= 0.97351 0.98392 1.1% pass 
I dHCa!= 1.68544 1.65610 -1.8% 

Time 
Tm I 
(oR) (min) y dH@ y dH@ 

0.020 0.20 Allow. Tolerance 
517.5 9.00 0.98121 1.62547 0.003 0.03 

pass pass 
518.5 6.50 0.98967 1.63666 0.006 0.02 

pass PC!SS 

520.8 5.50 0.98068 1.70616 0.003 0.05 
pass pass 

0.98392 1.65610 1 0.00230 0.02002 

03/16/2010 09:51 



Method EPA M-5#7.2 
Location Shop 
Meter Box 4 
calibrated by PT 

Initial 
Rna I 
Initial 
Final 
lniUal 
Flnal 

~ 031210.WB1 

(0 

VAC 
(In Hg) 

19.0 

19.0 

19.0 

Critical 
Orifice ID 

63.0 

63.0 

63.0 

ll dH Meter 
(In H20) (ft3) 

U.591661 '1.901 983.5390 
990.4570 

U.59166 1.90 990.4570 
995.8440 

0.59166 1.90 995.8440 
1004.3230 

Post Test Meterbox Calibration 

Date 03/1212010 
Pb== 29.70 (In Hg) 
Ta== 60 (oF) 

Tamb 520 (oR) 

Reid Meter 
Net Tdi Tdo To 
(ft3) (oF) (oF) (oR) 

6.9180 !:l!:l.O 57.0 o1!:l.!:ll 
56.0 54.0 

5.3670 56.0 54.0 514.5 
56.0 55.0 

8.4790 56.0 55.0 515.5 
62.0 56.0 

Horizon Engineering 

Biannual Post-Test Change 
1/15/10 03/1212010 {+/-) 

Y== 0.98392 0.98145 -0.3% pass 
I dH@== 1.65610 1.80775 8.4% 

llme 
Tm t 
(oR) (min) y dH@ y dH@ 

0.020 0.20 Allow. Tolerance 
515.5 9.00 0.98180 1.81136 0.000 0.00 

pass pass 
515.3 7.00 0.98017 1.81062 0.001 0.00 

pass pass 
517.3 11.00 0.98239 1.80126 0.001 0.01 

pass pass 
0.98145 1.8C 5 0.00051 0.00259 

03/23/2010 16:34 

"' 



Post Test MS Mete~·box Calibrations 

~~~~~n ~E~.2 
~:::~ ~x r&:mte 
Calibrated by L_ _ __,_P-r_,_ _____ __, Leak Check 

Rate 'I -o-, CJOC>---=------,1 in/min 

Field Meter Time 
VAC Critical K dH Meter Tdi Tdo t 

(inHg) Orifice In H20 (ft3) (oF) (oF) (min) 

Initial 
/Cf ~3 1 5"Cf/b4 /. CJ 

q[;3,53'7 ~'7 s7 o; Final VJCJC/rlf.'-7/ l.qG .~· 

Initial qqo.~-;~7 5'& -§'-( 1-Fina·l lj, 3CfS,8YLi 5'1 55 , 
Initial v ~v ~/ \V '1'1$, g'f '{ S'7 ~s 1/ Final 1-l \ 3/)_ s (o~ 6"(p 

*If the box leaks or doesn't calibrate for any reason please let report writer know ASAP and document ft. 
Be sure to update new K values from annual calibrations when entering data into spreadsheet. 
**You must collect at least 5 cuft. 
**""For post-test calibrations in field (New 10.3.2, Old 5.3.2) Select orifice nearest to operational conditions 
Make 3 runs of 5 cuft each. 
Comments: 

Method EPA M-5 #7 .2 

Location I ·1 Meter Box 
r----------------~ Meter 10· 

Calibrated by~================~ 

Date§ 
Pb= ·. (in Hg) 
Ta= (oF) 

Leak Check.-----------, 
Rate In/min 

~ 
Field Meter Time 

VAC Critical K Meter Tdi Tdo t 
{inHg) Orifice (ft3) (oF) (oF) (min) 

. 

Initial 
Final 
Initial 
Final 
Initial 
Final 

"If the box leaks or doesn't calibrate for any reason pleas~ let report writer know ASAP and document it. 
Be sure to update new K values from annual calibrations when entering data Into spreadsheet. 
"'*You must collect at least 5 cuff. 
-For post-test calibrations In field (New 1 0.3.2, Old 5.3.2) Select orifice nearest to operational conditions 
Make 3 runs of 5 cutt each. 
Comments: 

50 
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Set Shop #1 
Job# in house 
Date: 12/1109 
DGM (Y)= 0.99633 
DGM ID# standard 
Calibrated by: PMW 
Dry Gas Meter 
K' Critical Orifice Coefficient 

Initial volume 
Final Volume 

Difference 
Temperatures 

Ambient 
Absolute ambient 

Initial Inlet 
Outlet 

Final Inlet 
Outlet 

Avg, Temp 

Time 

Orifice man. rdg 
Barometric. Pressure 

Pump vacuum 
K' factor 

K' factor Average 
% Error (+/- 0.5) 

Vcr(std) 
Vm(sld) 
y 

Horizon Engineering 
(J1 
~ 

Symbol 
Vi 
Vf 
Vm 

Ta 

Ti 
Tf 
Ti 
Tf 
Tm 

dB@ 
Pbar 

Units 
ffl 
ftl 
ffl 

OF 
OR 

OF 
OF 
OF 
OF 
OR 

min 

sec 

in H20 
inHg 
inHg 

% 

Critical Orifice Calibrations 

Horizon Engineering 
13585 NE Whitaker Way 
Portland, OR 97230 

*** Minimum 5 mi..-c:.:s *** 

Phone (503) 255-5050 

/ / Fax (503) 255-0505 
. / "' 

Orifice ID # 73 V Orifice ID # 63 V Orifice ID # 55 ' Orifice ID # 48 Orifice ID # 40 
0.81187 J 

Runl 
505.275 
512.687 

7.412 

56.2 
515.9 

66.9 
58.4 
76.5 
59.4 

525.0 
7 
0 

7.00 
4.200 
30.55 

12.0 
0.81307 

-

7.6554 
7.6636 
0.9963 

Run2 
512.687 
521.176 

8.489 

56.2 
515.9 

74.3 
59.3 
77.9 
60.4 

527.6 
8 

0 
8.00 

4.200 
30.55 

12.0 
0.81068 
0.81187 

0.15% 

8.7233 
8.7554 
0.9963 

0.59166 J 
Run 1 

537.823 
545.552 

7.729 

56.4 
516.1 

65.3 
58.8 
71.4 
59.4 

523.4 
10 
0 

10.00 
2.200 
30.55 

15.0 
0.59255 

-

7.9686 
7.9980 
0.9963 

Run2 
545.637 
550.658 

5.021 

56.2 
515.9 

68.9 
59.3 
71.8 
59.6 

524.6 
6 

30 
6.50 

2.200 
30.55 

15.0 
0.59078 
0.59166 

0.15% 

5.1651 
5.1841 
0.9963 

o.46025 I 
Rnn1 

498.675 
501.673 

2.998 

56.2 
515.9 

66.8 
58.0 
64.6 
57.7 

521.4 
5 
0 

5.00 
1.300 
30.55 

17.0 
0.46033 

3.0958 
3.1072 
0.9963 

Rnn2 
501.673 
505.275 

3.602 

56.2 
515.9 

66.0 
58.0 
68.0 
58.3 

522.2 
6 

0 
6.00 

1.300 
30.55 

17.0 
0.46018 
0.46025 

0.02% 

3.7138 
3.7275 
0.9963 

0.34725 I 
Run 1 

492.573 
496.184 

3.611 

55.6 
515.3 

62.2 
57.2 
64.0 
57.5 

519.9 
8 

0 
8.00 

0.710 
30.55 

18.0 
0.34687 

3.7347 
3.7484 
0.9963 

Run2 
496.184 
498.675 

2.491 

55.8 
515.5 

63 .9 
57.5 
64.7 
57.7 

520.6 
5 

30 
5.50 

0.710 
30.55 

18.0 
0.34763 
0.34725 

0.11% 

2.5727 
2.5822 
0.9963 

o.2372o I 
Run 1 

488.100 
491.027 

2.927 

55.4 
515.1 

62.2 
57.1 
62.3 
57.2 

519.4 
9 

30 
9.50 

0.320 
30.55 

19.0 
0.23674 

3.0275 
3.0386 
0.9963 

Run2 
491.027 
492.574 

1.547 

55.2 
514.9 

62.5 
57.2 
62.1 
57.2 

519.4 
5 
0 

5.00 
0.320 
30.55 

19.0 
0.23767 
0.23720 

0.20% 

1.5999 
1.6058 
0.9963 

120109CO.WB1 03/23/2010 16:30 
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13585 N.E. Whitaker Way G Portland, OR 97230 
Phpne (503}2o5-5050 G Fax (903)255-0505 
www.horfzoneng_lneerlng.com 

Standard Meter Calibration 
ID# 2299046 
Northwest Natural, Gas Met~r Division 

NEW MffiR N.UMBER SIZE PfRF# 
.SET D 
CHANGE 0 OlD METER NUMBER stze OLD PERf# 

~ovALO 
SERVICE ADDRESS SPACE OR APT NO. 

METER LEFT EQUIP LEFT CURB LEFT CUSTVALVE 

ON OFf ON OFF 

NEWERT# 

DLDERTU 

i.ot 

GREENTAG YELLOWTAG TIED 6.51NWC @ 130 CFH 

YES 

Completed By: 

METER WRONG 
SAMPLE SiZE 

1 2 

ERT 
LEAIC DAMAGE 

7 8 

OTHER CORROSION 
19 20 

INDEX 
!~PAIRED 

3 

S.ETWRONG 
14 

NO USE PCC 
21 24 

DR 
4 

UQUJDS 
15 

MmR ~-­
IMPAIRED ~to' 

6 

DEMAND 
TEST 

18 

f..!!735 METER RECORD !Rev 0807} PART1 

Air Pollution Emission Testing 

INS. 

II~DEX READING 

OLD INDEX READING 

CITY 

BS. BW. POL 

2LB OVER 2LB 

52 



MolhD<l: 

PI!Dt Date 
T&ted 

3-1 912912009 
3-2 101112009 
3-3 912912009 
3-4 912912009 
3-5 9/29/2009 
~ 912912009 
3-7 10/S/2008 

3-1 
Stet"• Puss 

Data 912912009 
Taster PS 

3-2 
Stows Pi= 
Dote 10/112009 
Tester ..II. 

3-3 
Stetu• p..._. 

Data 9129/2009 
Tcut., PS 

3-4 
Status Pas~ 

Data 912912008 
Tester PS 

3·5 
St:Jtus Pa.a 
Data 912912009 
Tester PS 

~ 

Status Pats 
Dote 9129/200!1 
Tester PS 

3-7 
Stotus PIISS 
Date 101512008 
Tester PS 

3-8 
Status PllllS 
Dolo 9/29/2009 
Tester PS 

3-9 
Stetus Po:~~~ 
Dolo 912912009 
Tcstllr PS 

3-10 
Sl4tua ?aS!! 
Do to 9/2812009 
Tester PS 

3-11 
StoW.. Poss 
Date 912912009 
Tester PS 

St:Jtus 
Doll> 
T""ter 

3-13 
Statu:: Po!:$ 
Date 8/2912009 
TOiilet PS 

3-14 
Statu• Pas:; 
Date 10126ill9 
Tester JL 

llorlmn Enclneeting 
Sep1_2009.xls 

#2 a&c:4 WT LacuUon: Whitakor Shall 

Cp s Pilat Oato Cp 
Teotod 

0.8266 0.001 3-8 9129/2009 0.8328 
0 .8375 0.003 3·9 9/28/2009 0.8195 
0 .8370 0.004 3-10 9/20/2009 0.8328 
0.8233 0.004 3-11 9/28/2009 0.6188 
0.8056 0.002 
0 .8227 0.004 3-13 912912009 0.6103 
0.8210 0 .006 3-14 10/26/09 0 .8092 
OpP OpS Cp dS AvcCp 

(P.Typo) (S.Type) 

0.320 0.460 0.8257 0.001 0.8268 
0.620 0.890 0.8263 0.000 
1.050 1.500 0.8283 0.002 

0.350 0.490 0.8367 0 .001 0.8375 
0 .665 0.920 0.8417 0.004 
1.100 1.550 0.8340 0.003 

0.330 0.460 0.8305 0.002 0.8370 
0.640 0.010 0..8302 0 .007 
1.100 1.520 0.8~22 0.005 

0.350 0.510 0.8201 0.003 0.11233 
0.680 0.970 0.8269 0.006 
1.100 1.600 0.8209 0.002 

0 .330 0.500 0.6043 0.001 0.6056 
0.640 0.970 0.8042 0.001 
1.100 1.650 0.8083 0.003 

0.350 0.500 0.8283 0.006 0.8227 
0.650 0.950 0.8189 0.004 
1.100 1.600 0.8209 0.002 

0.330 0.470 0.11296 0.009 0.6210 
0.640 0.850 0.0126 0.008 
1.100 1.600 0.8209 0.000 

0.330 0.470 0.8296 0.003 0 .8328 
0.640 0.900 0.8348 0.002 
1.100 1.li50 0.8340 0.001 

0.330 0 .480 0.8209 0.001 0.8195 
0.640 0.940 0.8169 0.003 
1.100 1.600 0.8209 0.001 

0.330 0.470 0.8206 0.003 0.8328 
0.640 0.900 0.8348 0.0112 
1.100 1.550 0.8340 0.001 

0.330 0.480 0.8209 0.002 0.8188 
0.650 0 .960 0.8146 0.004 
1.100 1.600 0.8209 0.002 

0 .340 0.600 0.8164 0.006 0.8103 
0 .650 0.990 0.8063 0 .004 
1.100 1.850 0.8083 0.002 

0.340 0.515 0.8044 0.005 0.5092 
0 .635 0.955 O.B073 0 .002 
1.100 1.620 0.8156 0.007 

Pilot Cnlibntlaa.s l 
s Pilat Data Cp s Pilat Date Cp s 

T.,;ted Tcaled 

0.002 4-7 912812009 0.7871 0.009 
0.002 4·2 0/2912009 0.8290 0.003 4-8 9129/2009 0.8360 0.002 
0.002 4·3 9/21112009 0.8392 0.000 4-9 9129/2009 0.7971 0.005 
0.003 4-4 9/29/2009 0.8346 0.005 4· 10 9129/2009 0.8173 0.002 

4·6 9129/2009 0.8264 0.003 4·11 101512009 0.8274 0.003 
0.004 4-6 0/2912008 0.8259 0.005 4·12 10/512009 0.7914 0.006 
0 .004 
s DpP OpS Cp dS AvoCp s 

<0.01 CP.Typol CS.Typo) <0.01 

0.001 -· 
Status 
Data 
TMtor 

0.003 4·2 0.320 0.460 0.8257 0.003 0.0290 0 .003 
Stat"" Po,. 0.630 0.090 0.8329 0.004 
Data 

81297 
1.050 1.500 0.8283 0.001 

T.m.r PS 

0.004 4·3 • 0.330 0.460 0.8385 0.001 0.8392 0.000 
SIOIUII Pll!lS 0.640 0.090 0.8395 0.000 
Dolo 912912009 1.100 1.530 0.8394 0.000 
Tester PS 

0.004 4-4 0.340 0.470 0.6~20 0.007 0.8346 0.005 
Stotuo Pos~ 0.650 0.830 0.8277 0.007 
Dalll 912912009 1.100 1.650 0.8340 0.001 
Tostor PS 

0.002 4-5 0.320 0.460 0.8257 0.000 0 .8254 0.003 
Status Pass 0.660 0.940 0.8296 0.004 
Date 912912009 1.100 1.500 0.8209 0.005 
Tooter PS 

0.004 4·6 0.340 0,490 0.8247 0.001 0.8258 0.005 
Status Paao 0.650 0.950 0.8189 0.007 
Dlllll 912912009 1.100 1.550 0.~0 0.008 
Testor 

PS J 
0.006 4·7 0.190 0.290 0.8013 0.014 0.7871 0.009 

Stlltus Paos 0.450 0.720 0.7827 0.004 
Do to 912812009 0.740 1.200 0.7774 0.010 
Tostor PT 

0.002 4-ll 0.310 0.430 0.8406 0.003 0.8390 0.002 
Sl4tus Pall!! 0.600 0.840 0.8367 0.001 
Data 912912009 1.000 1.400 0.8367 0.001 
Tostor PS 

0.002 4-'3 0.320 0.!500 0.7920 0.005 0.7971 0.005 
Sill lUI: PaM O.G20 0.940 0 .0040 0.007 
Dolo 9129/2009 1.000 1.550 0 .7952 0.002 
TCillar PS 

0.002 4·10 0.340 0.500 0.8164 0.001 0.8173 0.002 
Status p...,. 0.650 0.960 0.8146 0 .003 
Date 0/2912009 1.100 1.600 0.8209 0.004 
Tester PS 

0.003 4-11 0.310 0.440 0.6310 0.004 0.8274 0.003 
Status Pos.s 0.610 0.870 0.8290 0.002 
Dota 10/512009 1.000 1.450 0..8222 0.005 
T.,.ter PS 

4·12 0.320 0.490 0.8000 0.008 0.7914 0.006 
SteW.. Pass 0.620 0.970 0.7916 0.000 
Data 10/5/2008 1.000 1.600 0.7827 0.009 
TOlllor PS 

0.004 

0.004 

312312010 4:39 p~3 



Thermocouple Indlo:~tor CollbrnlfoDJ 

Morih:: Je Fob ToWns: PT, PTH NY PW JMH t.oc:albn:: Horimn ShoE) 
Thcnnocouplo Amblon! 22ll+J. ~OO+f. 

tnd\::alor ChtiN"'CCI Slon:hnl, F ~e~dF Dffon~nce ,. Stanc!anl F M.....,o.ci.F Dlfarone.~ Slandald. F MPMd.F Otfaren::e ~4 

IMI.Ir lla><4 STACK 100 00 0.1011 200 1011 0.1~· ~00 300 0.12'.1 
111SI2010 PROBE 100 100 O.Qim 200 200 o~> <100 ~00 0.00~' 

FILTER 100 100 0.0011 200 100 0.1511 400 3V9 b.12!1 
tt-5'1NOER 100 00 0..10~· 200 100 0.16% ~00 300 0.1211 
t<IETERIN 100 102 ~~~~ 200 202 .0.301\ 400 402 ..0.23~~ 

IAETEROUT 100 102 200 202 ..0.10% 4011 402 .02311 
Motar801.6 SlACK 50 46 0..3.0% 200 107 OAr.\ 400 306 OAffi 

2/31.l010 PROBE 50 52 .a..3'04)~ 200 103 1.oG<-' 400 :IU6 Q.4710 
FILTER 50 50 0.001\ 200 190 D.1tnl 400 301 1.0SI\ 

IMPINOER 50 50 0.00~ 200 202 ·0.3011 400 400 00011 
AUX 50 so 0.00% 200 :wr ·0.1511 ~DO 3911 0.12% 

METER IN 50 ~~ 0.311% 200 100 O.Uill ~00 307 0.36'.4 
METER OUT 50 0.3911 200 106 0.!!1~· 400 3110 OAn~ 

MelcrB01C6 STACK 100 51.6 a.Grl'o :1.00 22D.Q -'I.QB\1 426 427.1 .0.24~~ 
111312010 PROBE 100 52.3 8...52% 200 227.0 .4121~~ 420 428 .0.34\1 

FILTER 100 62 8.68,~ 200 227.6 -1.11% 426 427.6 .0.2.8~' 
lt.1PINGER 100 512 0.72% 200 220.0 -t.rw.• 425 421 .0.23~~ 

METER IN 100 62 6~.1 200 '227 -1.0011 425 .(26 .0.1 ,~. 
UETER OLIT 100 62 8.!8\1 200 225 -3.0olll 425 426 .0.11 ... 

rAottr &l(7 STACK so 112 .0..~~ '225 227 .Q.20\I 425 427 o0.2310 
1113/21110 PROBE 50 62 -n.!9% '225 2.2lJ ..0.44~ 425 4211 ..0.~11 

FILTER 50 113 -D.Stll~ '22S 228 ·OM% 425 420 .().~5% 

!MPINGER 5o 52 ·0.30% 22!i '227 ·02911 425 <27 .o.zm 
AUX 50 52 .0.311% 22!i w .0.21111 ~ 427 .0.23% 

METER IN 50 52 .Q,.39~ '225 22G .{1.15% o(2fj 42<1 ..O.t1•J 
METER OUT 50 63 .0.69% 22.5 224 0.161\ 425 427 .0.23\1 

PAotor9ax8 STACK 5o so o.ocm. 225 '225 0.00\1 = 426 0.001\ 
1N1/2DIO PROBE 50 51 .0.20,. 225 226 .0.16% -126 ... .0.1111 

ALTER 60 52 .0-'!911 225 226 ·0.1&'.1 425 = .0.11% 
1MPlNClER 50 50 0.~ .. 225 22<1 0.16% 425 424 0.11% 

AUX 60 60 0.00% 225 224 0.1611 .us 424 0.111{. 
METEFI.IN ISO 52 .0,31)~· 200 202 

·~· 
400 403 .o.ss~; 

IAETER OLIT 50 52 .0-'!DII 200 203 ·04611 AOO 400 ·D~ 

Motu lla><O lilACK 100 rn 0.541> 200 199 0 .15'.> 400 305 o.zm 
111&/2010 PROBE 100 07 0.64% 200 109 0.1514 400 lOO Q.23\l 

F1LlER 100 07 0.64% 200 1111) 0.16~' 400 m 0.36% 
li.!PINGER 100 07 0.54'1' 200 109 0.16% 400 397 ·~ AUX 100 rtf 0.54% 200 100 0.1!S% 400 308 0.23% 
METER IN 100 100 0.0~· 200 202 ·0.30% 400 401 .0.12% 

METER OLIT 100 101 ~.181 200 2D2 -O.lO'~ 400 402 .a.zm. 
IAGtJr80JI:13 &TACK 75 78 .0.6G% 200 203 .0.4~1 400 4~ ·0.47"~ 

1/1112D10 PROBE 76 78 ..0.5:0~' 200 ,02 .0.30'.1 400 ·~ 
o{IA~I 

FilTER 75 78 -4.6(P,f 200 -;m ·1.~ ~DO 402 .0.23% 
IMPINGER 75 79 .{!.11m 200 204 ...O.GH• 400 406 .0.70" 

AUX 78 ~0 .0.0.1\ 200 204 ..0.81 ... ~00 404 .0.471\ 
METER IN 75 7ll .{1.68% 200 203 .0.45% 400 404 ·DATil 

METER OLIT 75 78 -0.65~· 200 204 .0.61'11 400 ·~ ·O . .mlo 
Metoreox14 STACK 100 011 11.36% 200 lOB Q.3D% 400 3114 0.7011 

111J/2010 PROBE 100 IIU D.1D~. 200 200 o.rm; 400 400 O.DO% 
FILTER 100 07 0.5411 200 trn ·~· 

400 3ll5 0.4n• 
U.IPlNGER 100 00 0,18~' 200 101) 0.1611 400 3f11 0.35~~ 

AUX 100 95 O.JG~; 200 100 0.1611. 400 398 0.2311 
METER IN IDO go 0.111111 200 ~~~ 

().JO% 400 3117 0.35~~ 
METER OLIT 100 100 o.oo• 200 ..0.151f 400 398 0.23~· 

LltorM~lar16 Pro.,. 50 61 .(l.ZD\1 200 202 .Q.3011 400 401 ·0.1~,. 

211012010 Fllor so ~8 0.3011 200 200 Q.OOil ~DO 402 -0.23% 
AU>t-1 60 61 .Q.20% 200 100 0.1~~ 400 401 .0.121> 
A....:! 50 49 0.20~· :roo 200 o.rm; 400 400 0.00% 

METER IN 60 61 ~~~ 200 202 .0~1 400 404 .OA1% 
METER OUT 50 60 0.0011 - ~00 <at .0.1511 400 41>:1 .0.35% 

Llor Meter 1G Pro\>o 50 51 .0.2lll' 21)0 205 .0.70,, 400 ~02 ·~~ 
211012010 Ftlor 50 .q 0.69% 200 197 o..A!m 400 307 0.35'!1 

A=1 50 52 .0.39% 200 202 ·0.3011 400 402 .0.231> 
/UJ11.2 50 153 .0.60% 200 203 ..Q.45'11 400 ~02 .0.23% 

MElERIN 50 .~ .0201~ 200 202 .0.30\1 400 ~03 -G.J6~· 
IAETER OUT so .0.30% 200 201 .[}.t5% 400 402 .0.23% 

U.rM•LUr17 P10b1 so .q 0.6011 :roo 1110 0.1-YA "10 3119 0.12~ 

211012010 Filar 50 60 0.0019 200 202 .0.30% 400 lOD o.,,; 
Aux-1 50 50 ~ 200 203 ...Q.4S% AOO 4~ ..o..m~ 
A.u>!-2 50 61 -!1~011 200 203 ...o.AS~ 400 402 ..023\~ 

METERUI 50 li2 ~,:,o~ 200 202 .Q.l~· 400 402 ·02311 
METER OliT 5D li2 .Q.311% 200 202 ·0.30\1 400 403 ..0:1.5'11 

MotorBox1G STACK 100 OB 0.38% :zoo 11111 0.1~% 400 3011 0.23~~ 
111.'!12010 PROBE 100 97 D..54,. 200 106 0.30\1 400 311!l OA1\I 

FILTER 100 07 0.54,i 200 lOB 0.30\1 400 39~ OW-l 
IMPINGER 100 08 Cl.38% 200 11111 0.15% 400 3110 0.12~1 

AUX 100 DB O.:lG% 200 100 0.15% 400 308 0.23',> 
METER IN 100 07 o.s.,. :: 1110 0.3011 400 307 0.3511 

LIETER OLIT 100 011 11.36'-' 100 Q.151J 400 JDB 023~~ 
JMl.crBo.x20 STACK 100 00 0.71,~ 200 105 n:!D'~ 400 300 O . .f7l\ 

112212010 PROBE 100 Q5 0.71% 200 100 IUD~ 400 300 o.Am 
OVEN 100 00 0.7111 200 1110 n:IO\I ~00 390 0.47!~ 

BH FilTER 100 17.07'11 200 30.32\1 400 ~U311 
IMPINGER 100 98 0.711; 200 100 Q.3011 400 396 O.A1\I 

AUX 100 98 0.7111 200 108 Q.3D\I 400 300 OA7% 
l.IETER OUT 100 100 o.OOI' 200 201 •tl.1~~ 400 400 0.0010 

M-etllrBDJr.21 STACK 50 40 Q.7B,i '225 '224 0.15% 425 422 0.34% 
111<12010 PROBE 50 46 0.78% Z2!l '224 0.1511 425 4'22 0.34% 

OVEN 50 .q 0.511% 225 224 0.1611 426 422 D.~~~ 

BHFILTER 50 o.l!m 226 32.!ll~ 425 48..0C" 
U.tPINGER so .rT 050% 225 225 0.0011 426 ~22 0.3-C~t 

AUX 50 .q 0.6011 225 224 0.15~; 425 = 0.231\ 
METER OLIT 50 47 OED% 225 _224 0.16,~ 425 422 0.3.4~· 

F-074 1 = o.DO'.O O.DO-,t, 
2 D. OM. o.oo·~ 

F ... 107 ·1 0.00\1 0.00% 0.00\1 
2 0.0014 0.00'' o.co~~ 

Flulr.o 105 1 o.ocrn 0.001\ 0.00% 
2 0.00% 0.0011 a ..no•"' 

Flul<o 227 1 0.0~' O.ODII o.oo;; 
2 0.00'\ O.llil% D.DO% 

Fluw '22B 1 0.00% D.OOII 0.00% 
2 O.QOlit. Q.OO',t, 0.001\ 

Uodzon Eaa~Dffr~Dv 
TC llullootor> Jan lDIO.JIJ 
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Thermocouple Calibrations 

Testers: PT, PTH, NY, JMH, PW 
Ambient 

Meterbox Standard, F Measured, F Difference % Standard, F 

4 In 54.0 55.0 
1/15/10 Out ' 54.0 53.0 

5 In 63.1 62.2 
2/3/10 Out 63.6 64.0 
6 In 56.0 56.0 

1/13/10 Out 52.0 53.0 
7 In 53.0 54.0 

1/13/10 Out 56.0 55.0 
8 In 56.8 57.8 

1/11/10 Out 58.2 60.1 
9 In 56.0 57.0 

1/18/10 Out 56.0 55.0 
13 In 61.1 60.5 

1/11/10 Out 55.0 54.3 
14 In 53.0 52.0 

1/13/10 Out 55.0 54.0 
19 In 57.0 57.0 

1/13/10 Out 56.0 57.0 
20 In NA NA 

1/22/10 Out 55.0 56.0 
21 In NA NA 

1/14/10 Out 61.0 59.0 
Ambient 

Liter Meter Standard, F Measured, F 

15 In 55.2 
2/10/10 Out 55.2 
16 In 54.6 

2/10/10 Out 54.6 
17 In 55.1 

2/10/10 Out 55.1 

Horizon Engineering 
Thermocouples Jan thru_ 2010.xls 

56.1 
56.0 
54.1 
54.8 
56.2 
54.8 

-0.19% 258.0 
0.19% 283.0 
0.17% 382.5 
-0.08% 220.0 
0.00% 270.0 
-0.20% 223.0 
-0.20% 186.0 
0.19% 223.0 
-0.19% 256.1 
-0.37% 257.0 
-0.19% 231.0 
0.19% 263.0 
0.12% 403.1 
0.14% 398.5 
0.20% 215.0 
0.19% 270.0 
0.00% 220.0 
-0.19% 206.0 

NA 
-0.19% 231.0 

NA 
0.38% 157.0 

Difference % Standard, F 
-0.17% 420.2 
-0.16% 429.3 
0.10% 415.9 
-0.04% 420.2 
-0.21% 405.7 
0.06% 415.6 

Location: Horizon Shop 
Heated 

Measured, F Difference % 
258.0 0.00% 
281 .0 0.27% 
382.4 0.01 % 
219.0 0.15% 
272.0 -0.27% 
225.0 -0.29% 
187.0 -0.15% 
223.0 0.00% 
250.8 0.74% 
261 .2 -0.59% 
232.0 -0.14% 
263.0 0.00% 
397.5 0.65% 
408.4 -1.15% 
217.0 -0.30% 
271 .0 -0.14% 
221 .0 -0.15% 
207.0 -0.15% 

NA 
230.0 0.14% 

NA 
157.0 0.00% 

Heated 
Measured, F Difference % 

425.3 -0.58% 
432.3 -0.34% 
406.2 1.11% 
425.6 -0.61 % 
412.3 -0.76% 
417.6 -0.23% 

2/24/2010 12:06 p:rJl5 



Thermocouple CallbraUons 

PersomeJ: JL Locallan: Horizon Shop 

Ambient Heated Ice 

Date Standard, F Measured, F Difference% Slandard, F Measured, F Dlffarena~ % Standard, F Measured, F Difference% 

Sample Box- lmplnger oul 
l-01 2125/2D10 66.7 66.5 0.04% X X 34.7 34.5 0.04% 

1-02 2124/2010 57.9 58.3 -0.08% X X 34.5 35.1 -0.12% 

1-03 2124/2010 56.6 59.1 -0.12% X X 35.4 35.3 0.02% 

1-04 2124/2010 57.7 58.0 -0.06% X X 36.2 36.9 -0.14% 

1-05 2124/2010 68.3 57.9 0.08% X X 36.3 36.7 ·0.08% 

1-06 212512010 56.9 66.5 0.08% X X 39.0 38.9 0.02% 

1-07 2124/2010 58.1 67.6 0.10% X X 35.6 36.5 -0.20% 

l-OB 2124/2010 58.1 57.7 0.08% X X 35.1 35.2 -0.02% 

1·09 212412010 58.3 67.9 0.08% X X 40.2 39.7 0.10% 

1-10 2124/2010 56.4 58.6 -0.04% X X 36.9 38.3 0.12% 

1-11 2124/2010 68.3 67.8 0.10% X X 40.1 41.7 -0.32% 

1-12 212412010 57.8 57.9 -0.02% X X 35.1 35.6 ·0.10% 

1-13 2125/2010 56.9 56.8 0.21% X X 35.1 35.6 -0.10% 

1-14 2124/2010 66.2 57.9 0.06% X X 34.5 35.0 -0.10% 

1-15 2126/2010 67.1 57.5 -0.06% X X 35.2 35.0 0.04% 

1·18 2124/2010 56.9 57.9 0.19% X X 41.1 41.7 -0.12% 

1-17 2/25/2010 57.3 67.5 -0.04% X X 42.5 42.4 0.02% 

Sample Box· oven 
017 211212010 57.0 66.4 0.12% 198.0 196.0 0.00% X X 

018 211112010 53.0 52.4 0.12% 203.8 202.4 0.21% X X 

019 2116/2010 63.2 53.2 0.00% 206.8 206.2 0.09% X X 

020 211212010 55.6 65.8 0.00% 204.6 205.6 -0.15% X X 

156 211212010 52.6 53.0 -0.08% 199.2 200.8 -0.21% X X 

172 211512010 63.2 63.0 0.04% 199.2 200.4 ..0.18% X X 

173 2111/2010 65.2 54.4 0.16% 199.6 199.8 -0.03% X X 

184 2/15/2010 53.8 53.4 0.08% 198.8 200.4 -0.24% X X 

185 211212010 55.4 55.0 0.08% 208.4 207.2 0.18% X X 

166 211112010 52.4 52.0 0.08% 200.0 200.0 0.00% X X 

187 211212010 57.0 66.6 0.08% 207.2 207.0 0.03% X X 

188 2/11/2010 61.2 61.0 0.04% 204.2 206.0 -0.27% X X 

189 211012010 54.2 53.2 0.19% 200.0 198.4 0.24% X X 

190 2124/2010 56.1 55.9 0.04% 219.5 219.3 0.03% X X 

229 2124/2010 56.1 65.9 0.04% 354.0 353.7 0.04% X X 

230 2124/2010 56.1 56.0 0.02% 265.8 255.5 0.04% X X 

327 211212010 56.2 55.8 0.08% 206.8 206.0 0.12% X X 

328 211212010 55.4 64.6 0.16% 201.2 200.0 0.18% X X 

329 2/1212010 55.4 64.6 0.16% 200.0 200.0 0.00% X X 

331 2110/2010 54.8 54.0 0.16% 206.2 208.0 -0.27% X X 

Horizon Enigneerlng 
Thermocouples Jan thru Feb 2010.Jds 
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cgi?CU1f €~9ef_ <3ompan"o.======ii=1=FG=·=J=~E='D=C=O=M=E=· T=OV=E=· N=S 

TE:l.~PHCHC 2 54 .. 6524- r~"c"'- eeoc =:;o=J 

"2:3 :3 N. E. 14 7-rt< AVE:NUI: P.O. BOX 20116 PORTLAND, OREGON 97220 

CERTIFICATE 

FOR 
'-fl.-BOR.,ql' 

Type K 0 

_ __,P~o~rtland, 

T/C # 
200701 
200702 
200703 

OR 97230 s { A N \) 
32°F 212°F-'I. 
+.9 -1.3 
+.3 -1.0 
+.5 -.9 

Certified By: Fluke Model 724 Serial# 9806098 
Resubmission Date: 11-18-09 

'l'lu.: UL"t:urucy staled onthL'I ccrtincuw Is lruceul>lc lo the NATIONAL H UREAU Ol•' STANO­
AitDS tlll'uttgh cel'tlflculion dm:umcnls Llll nl!! in the Metrology J..uboralory of lhc Grant 
l•:dgl!l Company. 

Test Conditions Authorl:z:ed Signatures 

AMBIENT TEMP. : 
PERFORMED BY: 

REL. HUMIDITY: 45% 

DATE: 6-4-09 

REPORT NO.: 09F-4 
APPROVED BY: #;6 ~ 

SERVICE ORDER: 2 0 50 7 

P . O. NUMBER: HE SUBMISSION DATE: 6-4-1 0 

A Satisfied Customer is Our First Consideration 

.1 
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Ci3t'a11t E~sef.:. {gon1paf1~·======"=1~F;;..a.=n==E==D=c=o=M=E=r=o=vE=N=s 
,..t:l.£~HONC 254•652.4 (.-.~tea. caoc raa:d 

<l233 N, E. 147TH AVENUE P. 0, BOX 20116 PORTLAN D, OREC30N o;J7220 

CERTIFICATE 
;AB ·OR \~ 4 I' FOR 

Altek Calibrator 0 
Series 22 

Portland, OB 9:Z230 e." .. <'\ 
...,.) 1 A \"! v 

Test Error Test Error Certified By: 
-oaF ::1:.5 300°F -.5 Fluke Model 724 

50°F -.5 350°F -.5 Serial# 9806098 
100°F -.6 400°F -. 6. Resubmission Date; 
150°F -.5 450°F -.6 11-18-09 
200°F -.5 500°F -1.1 

The w.:curm:y sfulcd on thi:; eel'tlfku!t: ls trueeul>Je to the NAT10NAL 13 UHEA U 01•' STAND­
AHOS 1hruugh L't.•rtifll:u!ltll1 document.; un file In lhc Metrology I..uborutory of the Grunt 
Edge! Cwnpuny. 

Test Conditions Authorized Signatures 

AMBIENT TEMP. : 68°F ;?6-PERFORMED BY: 
REL. HUMIDITY: 45% 

DATE: 6-4-09 

REPORT NO.: 09F-1 &I; ~ APPROVED BY: 
SERVICE ORDER: 20507 

P. o. NUMBER: RESUBMISSION DATE: 6-4-10 

A Satisfied Customer is Our First Consideration 
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e.g tJanf €~5eC. <S.ompan~.======.k::::::fF=G=. =RE=D=C=0!1=1E=T=O=VE=· N=S 

Tcu:PHCNE: 254·6524 (A"""- ecce bc:rl 

4233 N.E. 147TH AVENUE 1='.0.80)(20115 PORTLAND, OREGON ':17220 

CERTIFICATE 

FOR 

--.J:.PC!..JOL..l..r t J and I DR 

Error 
-.8 
-.6 

Certified By: 

BOR..q 

97230 r-
J l 

/' 
0 

Fluke Model 724 Serial# 9806098 
Resubmission Date: 11-18-09 

The ur.:r.:urucy ~:~tutcd on thL-; (.'l!rllflcalc ill truccable to llw NATiONAL HUHBAU Ofi' STAN!J­
AHUS through <:crlificuliun document~:~ on nte In the Mlllrolugy Luboratury of the Gmnt 
Edgd Cumpuuy. 

A Satisfied Customer is Our First Consideration 
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~ 1Ja11t €~9eC. ~omrans======.ll=1=F=G.=RE=·=·v=c=o=.Jl=1E=· r=o=vE=N=s 
T£t.EP1·HlNt 2541•SS24 (An~ eeoc 6DD) 

4233 N,E.1>17T ... A.VENUE P.O. BOX 201\6 F=>ORTI-AND, OREGON 97220 

CERTIFICATE 

FOR 
.~BOR 4 \..., . /" 

Altek Calibrator 0 
Series 22 

Horizon 

EortJano. OB 92230 _;.or.,. • ~ 
'{\ 

I 

.. j f fl~ N -· l · I • Test Error Test Error certified By: 
----oaF +M8 300°F +.8 Fluke Model 724 

50°F +.7 350°F +.8 Serial# 9806098 
1 00°F +.7 400°F +.9 Resubmission Date: 
150°F +.7 450°F +.8 11-18-09 
250°F +.9 500°F +.3 

The ur...:urucy tllalcd on thi::; ccrlifit:utc is tntL'l!llbl!! to the N AT IONAL BURI~AU 01•' 1:i'I'ANIJ· 
AHDS lh rough r..-crtlnc:utlon documcnlll on nJc in the Metrolog-y Luborutory of the Grunt 
l•;clgt:l Company. 

Tewt Conditions Authorized Signatures 

AMBIENT TEMP. : 68°F 
)(~ PERFORMED BY: 

REL. HUMIDITY: 45% 

DATE: 6-4-09 

REPORT NO.: 09F-2 J3bh ~ APPROVED BY: 
SERVICE ORDER: 20507 

P . O. NUMBER: RESUBMISSION DA TF.:: 6-4-10 

A Satisfied Customer is Our First Consideration so 



Nozzle Calibrations 

Nozzle ID Measurements 
Quartz 

Q1 0.3170 0.3160 0.3165 
Q2 0 .2625 0.2630 0.2620 
Q3 0.2515 0.2525 0.2530 

,'\t Q4 0.2650 0.2645 0.2650 
"\.J Q5 0.2645 0.2645 0.2640 

Q6 0.3450 0.3463 0.3455 
Q7 0.3715 0.3715 0.3705 
QB 0.2574 0.2560 0.2565 
Q9 0.3700 0.3700 0.3695 
Q10 0.3695 0.3705 0.3700 
Q11 0.3735 0.3745 0.3750 
Q12 0.3665 0.3665 0.3655 
Q13 0.3665 0.3665 0.3675 

Nozzle ID Measurements 
Pyrex 

1 0.3115 0.3115 0.3105 
2 0 .3180 0.3165 0.3175 
3 0 .2595 0.2610 0.2605 
4 0.2605 0.2615 0.2610 
5 0.2625 0.2630 0.2630 
6 0.2645 0.2650 0.2640 
7 0.2640 0.2635 0.2645 
8 0.2645 0.2650 0.2650 
9 0.2570 0.2580 0.2580 
10 0.3135 0.3140 0.3140 
11 0.3100 0.3105 0.3110 
12 0 .3175 0.3130 0.3135 
13 0 .3175 0.3185 0.3190 
14 0.3070 0.3085 0.3085 
15 0.3130 0.3110 0.3120 
16 0.3115 0.3115 0.3100 
17 0.4925 0.4940 0.4940 
18 0.5125 0.5135 0.514 

Horizon Engineering 
St Gobain glass nozzles 03-FEB-2010.xls 

Averages 

0.3165 
0.2625 
0.2523 
0.2648 
0.2643 
0.3456 
0.3712 
0.2566 
0.3698 
0.3700 
0.3743 
0.3662 
0.3668 

Averages 

0.3112 
0.3173 
0.2603 
0.2610 
0.2628 
0.2645 
0.2640 
0.2648 
0.2576 
0.3138 
0.3105 
0.3147 
0.3183 
0.3080 
0.3120 
0.3110 
0.4935 
0.5133 

Date 

2/3/2010 
5/1/2009 
5/1/2009 

3/11/2010 
7/14/2009 
2/2/2010 

10/28/2009 
7/10/2009 
2/2/2010 
8/5/2009 

10/28/2009 
2/2/2010 
2/3/2010 

Date 

10/28/2009 
9/23/2009 
7/10/2009 
7/10/2009 
8/3/2009 
8/3/2009 
8/3/2009 
8/3/2009 
8/3/2009 

10/28/2009 
8/3/2009 
5/1/2009 
8/3/2009 
5/1/2009 
5/1/2009 
5/1/2009 
5/1/2009 
05/2009 

3/31/2010 11:25 AJ?1 

1 
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January 12, 2010 

13585 NE Whitaker Way • Portland, OR 97230 
Phone (503) 255-5050 • Fax (503) 255-0505 
www.horizonenQineerinQ.com 

Horizon Engineering Shop 
Barometer Calibration 

National Weather Service (PDX lnt'l Airport) 29.82"Hg 
TV 1 I 30.0"Hg 
TV2 \/ 29.8"Hg 
TV3 29.8"Hg 
TV4 30.0"Hg 
Shop 30.1"Hg 
Shortridge #1 30.1"Hg 
Shortridge #2 30.0"Hg 
Shortridge #3 29.8"Hg 
Paul Heffernan's personnel wrist barometer 29.8"Hg 

All pressures are absolute, read at the Horizon Engineering shop. 
Margery P. Heffernan 

Air Pollution Emission Testing 

82 



I ~s~~1:I:l'tL~~R~!~E:c!~sS· 0- J 0 1 

HENG01 

TELEPHONE (951) 653~6780 o FAX (951) 653~2430 

Report Of Analysis 
EPA Protocol Gas.Mixtures 

REPORT NO: 56420-01 

TO: Horlzon Engineering/Infrared NW 
Attn: David Bagwell 

REPORT DATE: October 20, 2009!": 

CUSTOMER PO NO: 1013 
13585 NE Whitaker Way 
PorUand, OR 97230 
(503) 255-5050 

CYLINDER NUMBER: CC8387 4 CYLINDER SIZE: 150A (141 std cu fl) CYLINDER PRESSURE: 2000 psig 

COMPONENT 
CONCENTRATION {v/v) REFERENCE ANALVZER EXPIRATION 
±EPA UNCERTAINTY STANDARD MAKE.MODEL,SJN,OETECTlON DATE 

REPLICATE 
ANALYSIS DATA 

Oxygen 11.50 ± 0.06% 

Nitrogen Balance 

ppm "' umole/mole % c mole-% 

GMIS 
CYLINDER#: 
CC81204 

@9.89% 

Varian Model 3800 1 0/19/2012 
Serial# 
Thermal Conduclivfty 
Gas Chromatography 
LAST CAL DATE: 10/12/2009 MEAN: 

10/19/2009 
11.47% 
11.51 % 
11.51 % 
11 .50 % 

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number EPA-600/R97/121, dated 
September 1997. 
The above analyses are lnva ld If the yfinder pressure is less than 150 pslg. 

M.S.Calhoun 

nra only Uabflfly of this company for gas which fails to comply with this enalysls shall be replace ent cr reanalysis there or by the company without extra cost. 
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 
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-II· Ill SCOTT-MARRIN, INC. 
653 1 SOX SPRINGS BL..VD. o RIVERSIDE, CA 92607 
TELEPHONE (951) 653-6780 D FAX (950 653M2.430 

Report Of Analysis 
EPA Protocol Gas Mixtures 

HENG01 
TO: Horizon Engineering/Infrared NW 

Attn: Davld Bagwell 
13585 NE Whitaker Way 
Portland, OR 97230 
(503} 255-5050 

REPORT NO: 54924-01 

REPORT DATE: December 31, 2008[1 

CUSTOMER PO NO: 005363 

CYUNDER NUMBER: CA07129 CYUNDER SIZE: 150A (92 std cu ft) CYLINDER PRESSURE: 1300 psig 

CONCENTRATION (v/v) REFERENCE ANALVZER EXPIRATION REPLICATE 
COMPONENT ± EPA UNCERTAINTY STANDARD MAKE, MOD!iL, SIN, DETECTION DATE ANALYSIS DATA 

Oxygen 22.26 ± 0.23 % 

Nitrogen Balance 

GMIS 
CYLINDER#: 
ALM031591 

@ 24.39% 

Varian Model 3800 12126/2011 12/26/2008 
Serial # 22.25 % 
Thermal Conductivity 2225 % 
Gas Chromatography 22.27 % 
LAST CAL DATE: 1212412008 MEAN: 22.26 % 

ppm c: umole/mole o/o "' mole·o/o . 
The above analyses were performed In accordance with Procedure G1 of the EPA Traceabmty Protocol, Report Number EPA-600/R97/121, dated 
September 1997. 
The above analyses are In 

M.S. Calhoun 
The only liability of this company for gas which fails Jo comply with this analysis ehaiJ be replace ent or reanalysis thereof by the company Without extra cost 

STANDARD CAUBRATJON GASES IN ALUMINUM CYLINDERS 
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SCOTT-MARRIN, INCo 
6531 SOX SPRINGS BLVD. o RIVERSIDE, CA 92507 
TELEPHONE {951} 653-6780 o FAX (951) 653~2430 

Report Of Analysis 
EPA Protocol Gas Mixtures 

I I 

HENG01 
TO: Horizon Engineering/Infrared NW 

Attn: David Bagwell 
13585 NE Whitaker Way 
Portland, OR 97230 

REPORT NO: 56855-01 

REPORT DATE: January 6, 20100 

CUSTOMER PO NO: 1 059 

(503) 255-5050 

CYLINDER NUMBER: CC99500 CYLINDER SIZE: 150A (141 std cu ft} CYLINDER PRESSURE: 2000 pslg 

COMPONENT 
CONCENTRATION (v/v) REFERENCE ANALYZER EXPIRATION REPLICATE 
±EPA UNCERTAINTY STANDARD MAKE, MODEL, S/H, OETECTJOH DATE ANALYSIS DATA 

Carbon dioxide 6.01 ± 0.06% GMIS Varian Model 3400 12/8/2011 12/8/2009 
CYLINDER#: Serial # 1 0680 6.01% 
CC83094 Thermal Conductivity 6.02% 
@ 8.08% Gas Chromatography 6.01% 

LAST CAL DATE: 11/9/2009 MEAN: 6.01% 

Carbon monoxide 279.1 ± 1.2 ppm GMIS Carle lnsts Model 8000 12/18/2011 12/10/2009 12/18/2009 
CYLINDER#: Serial # 8249 279.2 ppm 279.0 ppm 
1L3309 Methanatlon/FID 278.8 ppm 279.0 ppm 
@ 283.2 ppmv Gas Chromatography 279.0 ~Em 279.3 eem 

LAST CAL DATE: 12/15/2009 MEAN: 279.0 ppm 279.1 ppm 

Nitric oxide 48.8 ± 0.3 ppm GMIS Bovar/W Res Model 922M 12124/2011 12/8[2009 12/24/2009 

NOx 48.8 ppm CYLINDER#: Serial # VD92284841 48.8ppm 48.8 ppm 
CC28420 Continuous 48.6ppm 48.8 ppm 

Nitrogen dioxide < 0.2 ppm 
@ 50.6 ppmv UV Photometry 48.7 ppm 48.7 epm 

LAST CAL DATE: 12124/2009 MEAN: 48.7 ppm 48.8 ppm 

02-free Nitrogen Balance 

ppm = umole/mole % = mole~% 
The above analyses were performed in accordance with Procedure G1 of the EPA Traceablfily Protocol, Report Number EPA-600/R97/121. dated 
September 1997. 
The above analyses are Invalid lf the cylinder pressure Is less than 150 pslg. 

t>.C~ AA~ 
ANALYST: ________ ~~--~--------- APPROVED: ____ ~~-----------------

D.C.Marrln 
65 The only nabilily or this company for gas which falls to comply wlth this analysis shall be rep lac ment or reanalysis thereof by the company without extra cost. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 
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SCOTT-MARRIN, INC. 
6531 BOX SPRINGS BLVD. o RIVERSIDE, CA 92507 
TELEPHONE (951 ) 653 • 6780 o F' AX (95 1) 653 • 2430 

Report Of Analysis 
EPA Protocol Gas Mixtures 

HENG01 
TO: Horizon Engineering/Infrared NW 

Attn: David Bagwell 
13585 NE Whitaker Way 
Portland, OR 97230 

REPORT NO: 56855-02 

REPORT DATE: January 6, 20100 

CUSTOMER PO NO: 1059 

(503) 255-5050 

CYLINDER NUMBER: CC1859 CYLINDER SIZE: 150A (141 std cu ft) CYLINDER PRESSURE: 2000 psig 

COMPONENT 
CONCENTRATION (v/v) REFERENCE ANAL¥ZER EXPIRATION REPLICATE 
±EPA UNCERTAINTY STANDARD MAKE!, MODEL, SIN, DETECTION DATE ANALYSIS DATA 

Carbon dioxide 12.38 ± 0.05 % GMIS Varian Model 3400 12/8/2011 1218/2009 
CYLINDER#: Serial # 1 0680 12.35% 
CC51172 Thermal Conductivity 12.38% 
@ 18.01% Gas Chromatography 12.40% 

LAST CAL DATE: 11/9/2009 MEAN: 12.38% 

Carbon monoxide 465 ±4 ppm GMIS Carle lnsts Model 8000 12/18/2011 12/10/2009 12/18/2009 
CYLINDER#: Serial # 8249 465 ppm 465 ppm 
ALM021481 Methanatlort/FID 464 ppm 465 ppm 
@ 548 ppmv Gas Chromatography 464 E!~m 465 ~Em 

LAST CAL DATE: 12/15/2009 MEAN: 464ppm 465 ppm 

Nitric oxide 89.0 ± 0. 7 ppm GMIS Bovar/W Res Model 922M 1/5/2012 12/24/2009 1/5/2010 

NOx 89.0 ppm CYUNDER#: Serial # VD92284841 89.1 ppm 88.8 ppm 
CC101293 Continuous 892ppm 89.0 ppm 

Nitrogen dioxide < 0.4 ppm 
@ 100.1 ppmv UV Photometry 89.3ppm 89.2 pem 

LAST CAL DATE: 12/24/2009 MEAN: 892ppm 89.0 ppm 

02-free Nitrogen Balance 

ppm = umole/mole % = mole-% 
The above analyses were performed In accordance with Procedure G1 of the EPA Traceability Protocol, Report Number EPA-600/R97/121 , dated 
September 1997. 
The above analyses are Invalid If the cylinder pressure Is less than 150 pslg. 

ANALYST: D. c. (11.__::: APPROVED: ~ 
D.C.Marrln L J. T. Marrin 

The only liability of this company for gas which falls lo comply with this analysis shall be replac men! or reanalysis thereof by the company without extra cosL 
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 
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QAIQC Documentation 
Procedures 

Analyzer Interference Response Data 



Quality Assurance/Quality Control Page 1 

Introduction The QA procedures outlined in the U. S. Environmental Protection 
Agency (EPA) test methods are followed, including procedures, equipment 
specifications, calibrations, sample extraction and handling, calculations, and 
performance tolerances. Many of the checks performed have been cited in the 
Sampling section of the report text. The results of those checks are on the 
applicable field data sheets in the Appendix. 

Continuous Analyzer Methods Field crews operate the continuous analyzers 
according to the test method requirements, and Horizon's additional 
specifications. On site quality control procedures include: 

• Analyzer calibration error before initial run and after a failed system 
bias or drift test (within± 2.0% of the calibration span of the analyzer 
for the low, mid, and high-level gases or 0.5 ppmv absolute difference) 

• System bias at low-scale (zero) and upscale calibration gases (within ± 
5.0% of the calibration span or 0.5 ppmv absolute difference) 

• Drift check (within ±3.0% of calibration span for low, and mid or high-
level gases, or 0.5 ppmv absolute difference) 

• System response time (during initial sampling system bias test) 
• Checks performed with EPA Protocol1 or NIST traceable gases 
• Leak free sampling system 
• Data acquisition systems record 1 0-second data points or one-minute 

averages of one second readings 
• N02 to NO conversion efficiency (before each test) 
• Purge time(= 2 times system response time and will be done before 

starting run 1, whenever the gas probe is removed and re-inserted into 
the stack, and after bias checks) 

• Sample time (at least two times the system response time at each 
sample point) 

• Sample flow rate (within approximately 10% of the flow rate 
established during system response time check) 

• Interference checks for analyzers used will be included in the final test 
report 

• Average concentration (run average= calibration span for each run) 
• Stratification test (to be done during run 1 at three(3) or twelve(12) 

points according to EPA Method 7E; Method 3A, if done for molecular 
weight only, will be sampled near the centroid of the exhaust; 
stratification is check not normally applicable for RAT As) 

******* HORIZON ENGINEERING ******* 67 



Quality Assurance/Quality Control Page 2 

Manual Equipment QC Procedures On site quality control procedures include 
pre- and post-test leak checks on trains and pltot systems. If pre-test checks 
indicate problems, the system is fixed and rechecked before starting testing. If 
post-test leak checks are not acceptable, the test run is voided and the run is 
repeated. Thermocouples and readouts are verified in the field to read ambient 
prior to the start of any heating or cooling devices. Nozzles are checked for 
nicks or dents and are measured on three diameters twice each year. 

Sample Handling Samples taken during testing are handled to prevent 
contamination from other runs and ambient conditions. Sample containers are 
glass, Teflon™, or polystyrene (filter petri dishes) and are pre-cleaned by the 
laboratory and in the Horizon Engineering shop. Sample levels are marked on 
containers and are verified by the laboratory. All particulate sample containers 
are kept upright and are delivered to the laboratory by Horizon personnel. 

Data Processing Personnel performing data processing double-check that 
data entry and calculations are correct. Results include corrections for field 
blanks and analyzer drift. Any abnormal values are verified with testing 
personnel and the laboratory, if necessary. 

After results are obtained, the data processing supervisor validates the data with 
the following actions: 

• verify data entry 
• check for variability with in replicate runs 
• account for variability that is not within performance goals (check the 

method, testing, and operation of the plant) 
• verify field quality checks 

Equipment Calibrations Periodic calibrations are performed on each piece of 
measurement equipment according to manufacturers' specifications and 
applicable test method requirements. The Oregon Department of Environmental 
Quality (ODEQ) Source Testing Calibration Requirements sheet is us.ed as a 
guideline. Calibrations are performed using primary standard references and 
calibration curves where applicable. 

******* HORIZON ENGINEERING ******* 
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Quality Assurance/Quality Control Page 3 

Thermocouples Thermocouples are calibration checked against an NIST 
traceable thermocouple and indicator system every six months at three points. 
Thermocouple indicators and temperature controllers are checked using a NIST 
traceable signal generator. Readouts are checked over their usable range and 
are adjusted if necessary (which is very unusual). 

Pitots Every six months, S~type pitots are calibrated in a wind tunnel at three 
points against a standard pitot using inclined manometers. They are examined 
for dents and distortion to the alignment, angles, lengths, and proximity to 
thermocouples before each test. Pitots are protected with covers during storage 
and handling until they are ready to be inserted in the sample ports. 

Dry Gas Meters Dry gas meters used in the manual sampling trains are 
calibrated at three rates using a standard dry gas meter that is never taken into 
the field. The standard meter is calibration verified by the Northwest Natural Gas 
meter shop once every year. Dry gas meters are post-test calibrated with 
documentation provided in test reports. 
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13585 NE Whitaker Way. Portland, OR 97230 
Phone (503) 255-5050 • Fax (503) 255-0505 
www.horizonenqineerinq.com 

INTERFERENCE RESPONSE TEST 

Date of Test: 1124102 Name: Mike Eisele 
Analyzer: Type I Model: 0 2 I Servomex 1400 Serial Number: 000012 

Concentration, %of Span 
Test Gas ppmvor% Analyzer Output Response, % (25 %) 
so2 170.3 ppmv 0.0 0.0 
*C02 10.5% 0.0 0.0 
**CO 510.6 ppmv 0.0 0.0 

*Used bottle of C02 at 100% concentration and diluted it with 1 00% N2 to get a 
concentration of about 1 0% C02. 

**Used CO mix cylinder with 2553 ppmv CO and diluted it with 1 00% N2 to get a 
concentration of about 500 ppmv. 

Bias Check: 
Test Gas I Concentration,% Analyzer Output Response,% I Bias Check(%) I 
0 2 I 20.95 

Performance Specifications: 

Analyzer EPA Ref. 
Method 

6C 
6C 
6C 
20 

2o.a I 0.6 I 

Allowable 
Interference 
(% of analyzer soan) 
7% 
7% 
7% 
2% 

Gas Values To Introduce Into Analyzers 
(EPA Method 20) 
200±20 ppm 
20.9±1 percent 
1 0±1 percent 
500±50 ppm 

Note: Concentration for S02 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks. 

Air Pollution Emission Testing • Mechanical Engineering 
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13585 NE Whitaker Way • Portland, OR 97230 
Phone (503) 255-5050. Fax (503) 255-0505 
www.horizonenQineerinQ.com 

INTERFERENCE RESPONSE TEST 

Date ofT est: 1/24/02 Name: Mike Eisele 
Analyzer: Type I Model: COz_f Servomex 1400 Serial Number: 000050 

Results: 
Concentration, %of Span 

Test Gas ppmv or% Analyzer Output Response, % (25 %) 
so2 170.3 ppmv 0.0 0.0 
02 20.95% 0.0 0.0 
**C02 10.5 10.5 0.0 
*CO 510.6 ppmv 0.0 0.0 

*Used CO mix cylinder with 2553 ppmv CO and diluted it with 1 00% N2 to get a 
concentration of about 500 ppmv CO. 

Bias Check: 
I Test Gas Concentration, % AnalyzerOutputResponse,% Bias Check(%) 
I **C02 10.5 10.5 0.0 

** Used bottle of C02 at 100% concentration and diluted it with 1 00% N2 to get a 
concentration of about 1 0% C02. 

Perfonnance Specifications: 

Analyzer EPA Ref. 
Method 

6C 
6C 
6C 
20 

Allowable 
Interference 
(% of analyzer span) 
7% 
7% 
7% 
2% 

Gas Values To Introduce Into Analyzers 
(EPA Method 20} 
200±20 ppm 
20.9±1 percent 
1 0±1 percent 
500±50 ppm 

Note: Concentration for S02 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks. 

Air Pollution Emission Testing • Mechanical Engineering 
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13585 NE Whitaker Way. Portland, OR 97230 
Phone (503) 255-5050. Fax (503) 255-0505 
www. horizonenQineerinQ .com 

March 2, 201 0 

Mr. Gerry Pade 
Puget Sound Clean Air Agency 
1904 3rd Ave, Suite 105 
Seattle, Washington 98101-3317 

Ms. Madonna Narvaez 
Environmental Engineer 
USEPA Region 10, AWT-107 
1200 Sixth Avenue 
Seattle, Washington 981 01 

Re: Source Testing: Saint-Gobain Containers 
5801 East Marginal Way S. 
Seattle, Washington 98134 

Project No. 3472 

This correspondence is notice that Horizon Engineering is to do source testing 
for the above-referenced facility, scheduled for March 11, 2010. This will serve 
as the Source Test Plan unless changes are requested prior to the start of 
testing. 

1. Source to be Tested: Glass Melting Furnace No. 5 (Inlet to the Cloud 
Chamber) 

2. Purpose of the Testing: To demonstrate compliance with the National 
Emission Standard for Hazardous Air Pollutants for Glass Manufacturing 
Area Sources, 40 CFR Part 63, Subpart SSSSSS for affected sources. 

3. Source Description: There are four glass-melting furnaces at the site. 
Furnaces No.5 is oxy-fuel fired, with oxygen gas being used to support 
combustion rather than ambient air. This process results in greater overall 
energy efficiency, improved energy transfer to the glass, and a significant 
reduction in NOx emissions. The primary fuel source of Furnace No. 5 is 
natural gas with additional energy input from electricity delivered through 
electrodes immersed in the glass (electric boosting). 

4. Pollutant to be Tested: Chrome 
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Gerry Pade, PSCAA and Madonna Narvaez, EPA Region X, March 2, 2010 

5. Test Methods to be Used: Testing will be conducted in accordance with 
EPA Methods in Title 40 Code of Federal Regulations Part 60 (40 CFR 
60), Appendix A, July 1, 2007. · 

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ EPA Method 29 
traverses) 

C02 and 02: EPA Method 3/3A (integrated bag samples with NDIR and 

Moisture: 
Chrome: 

paramagnetic analyzers) 
EPA Method 4 (incorporated with EPA Method 29) 
EPA Method 29 (isokinetic impinger technique with analysis 
by ICP-OES/ICP-MS) 

6. Integrated Bag Gas Sampling: EPA Method 3/3A will be sampled 
simultaneously and traversed with EPA Method 29 sampling probe. 
Tedlar bags will be filled off the exhaust of the sampling train. 

7. Quality Assurance /Quality Control (QAIQC): Documentation of the 
procedures and results will be presented in the source test report for 
review. This documentation will include at least the following: 

Continuous analyzer QC procedures for Tedlar bags: Field crews will 
operate the analyzers according to the test method requirements and 
Horizon's additional specifications. On-site quality control procedures 
include: 

• Daily calibration (zero and span) and calibration error (linearity) 
checks 

• Tedlar bags will be analyzed after daily calibration and calibration 
error checks 

• Checks performed with EPA Protocol 1 gases 
• Data acquisition systems record one-minute averages of one 

second readings 

2 

Manual eguipment QC procedures: Operators will perform pre- and post­
test leak checks on the sampling system and pitot lines. Thermocouples 
attached to the pitots and probes are calibrated in the field using EPA 
Alternate Method 11 . A single-point calibration on each thermocouple 
system using a reference thermometer is performed. Thermocouples 
must agree within ±2°Fwith the reference thermometer. Also, prior to 
use, thermocouple systems are checked for ambient temperature before 
heaters are started. Nozzles are inspected for nicks or dents and pitots 
are examined before and after each use to confirm that they are still 
aligned. Pre- and post-test calibrations on the meter boxes will be 
included with the report, along with semi-annual ·calibrations of critical 
orifices, pitots, nozzles and thermocouples (sample box impinger outlet 
and oven, meter box inlet and outlet, and thermocouple indicators). Blank 
reagents are submitted to the laboratory with the samples. Liquid levels 
are marked on sample jars in the field and are verified by the laboratory. 

8. Number of Sampling Replicates and their Duration: Three (3) test runs 
of at least 120 minutes each. 

9. Reporting Units for Results: Results will be expressed as concentrations 
(ppmv or gr/dscf), as rates (lb/hr), and on a production basis (lb/ton). 

******* HORIZON ENGINEERING ******* 
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Gerry Pade, PSCAA and Madonna Narvaez, EPA Region X, March 2, 2010 3 

10. Emission Limit: 

• Subpart SSSSSS Limit: 0.02 lb/ton 

11 . Horizon Engrg. Contacts: 

Fax 
E-mail 

12. Parent Company Contact: 

Mobile 
Fax 
E-mail 

13.Source Site Personnel: 

Mobile 
Fax 
E-mail 

14. Regulatory Contacts: 

Fax 
E-mail 

Fax 
E-mail 

David Bagwell or 
Preston Skaggs 
(503) 255-5050 
(503) 255-0505 
dbaqwell@ horizonengineering.com 
pskagqs@ horizonenqineerinq.com 

Jayne Browning 

1
765l741-7112 
765 7 41-4846 
765 7 41-4846 

jayne.e.browning@ saint-qobain.com 

Marlen Trigg 
(206) 768-6221 
(206) 730-1888 
(206) 768-6266 
Marlon.Triqq @saint-qobain.com 

GerB Pade 
(206 689-4065 
(206 343-7522 
qerrvp@ pscleanair.org 
facilitvsubmittal@ pscleanair.org 

Madonna Narvaez 
(206) 553-2117 
(206) 553-011 0 
narvaez.madonna@ epa.gov 

15.Applicable Process/Production/Control Information: Operating data 
that characterize the source are considered to be: 

• Fuel usage during each run 
• Amount of glass melted 
• All other normally recorded process information 

Process/Production/Control information is to be gathered by the 
Source Site Personnel and provided to Horizon for inclusion in the 
report. 

The source must operate at a normal maximum rate during testing. 

******* HORIZON ENGINEERING ******* 
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16. Other Considerations: 
• It is requested that the sixty day test plan notification be waived 

because of the variability of the production schedule and the short time 
in which the green glass will be produced. 

• Each furnace exhaust has been checked for cyclonic flow during past 
testing and no cyclonic conditions exist at any exhaust. Cyclonic flow 
checks were done on September 22, 2005 and February 25, 2009 and 
are documented in those test reports. 

1.7.Administrative: Unless notified prior to the start of testing, this test plan is 
considered to be approved for compliance testing of this source. A letter 
acknowledging receipt of this plan and agreement on the content (or 
changes as necessary) would be appreciated. 

The Agency will be notified of any changes in source test plans prior to testing. It 
is recognized that significant changes not acknowledged, which could affect 
accuracy and reliability of the results, could result in test report rejection. 

Source test reports will be prepared by Horizon Engineering and will include all 
results and example calculations, field sampling and data reduction procedures, 
laboratory analysis reports, and QA/QC documentation. Source test reports will 
be submitted to you within 60 days of the completion of the field work, unless 
another deadline is agreed upon. Saint-Gobain Containers should send one (1) 
hardcopy and one (1) electronic copy of the completed source test report to you 
at the address above. 

Any questions or comments relating to this test plan should be directed to me. 

Sincerely, 

David Bagwell, QSTI 
Managing Member 
Horizon Engineering 

cc: Jayne Browning, Saint-Gobain Containers, Inc. 
Marlon Trigg, Saint-Gobain Containers, Inc. 
Valerie Krulic, Saint-Gobain Containers, Inc. 

******* HORIZON ENGINEERING ******* 
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~ PUGET SOUND CLEAN AIR AGENCY 
pscleanair.org 1904 3rd Ave Ste 105 
Puget Sound Clean Air Agency Seattle WA 98101-3317 

Telephone: (206}689-4052; Fax: (206}343-7522 
<www.pscleanair.org> 

facilitysubmittai@psdeanair.org 

COMPLIANCE TEST NOTIFICATION 
This Notification of Intended action does not constitute approval by the Agency nor does it satisfy a 

requirement for a test plan, if one exists. 

Agency Use Only: Reg No: Date Received: Date Logged: 

Facility Name: Saint-Gobain Containers Facility Contact Information for Test 

Name: Marlon Trigg 

Facility Address (Include city/state/zip): Phone: 206-730-1888 
5801 East Marginal Way South 

Fax: 206-768-6266 
Seattle, Washington 98134 

E-Mail: Marlon.Trigg@saint-gobain.com 

Test Contractor: Horizon Engineering Test Contractor Contact Information 

Name: David Bagwell 

Test Contractor Mailing Address: 
Phone: 503-255-5050 

13585 NE Whitaker Way 
Fax: 503-255-0505 

Portland, Oregon 97230 
E-Mail: dbagwell@horizonengfneering.com 

Testing Dates: 

Emission Unit Pollutant Test Method(s) Purpose for the Test 
Tested (list all to be used) (see Note below) 

Glass Melting Fumace No. 5, Cloud chrome EPA 1, -2, 3/3A, 4, 40 CFR Part 63, Subpart SSSSSS 
Chamber Inlet 29 

Any Test Method Deviations? Attachments to this Notification? x Yes (list below) No 

Yes (attach explanation) X No Test plan 

Written Test Plan Required? 

x Yes No Unknown 

Person Submitting Notification: Affiliation: 

David Bagwell Horizon Engineering 76 
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David Bagwell 

From: Gerry Pade (GerryP@pscleanalr.org] 

Sent: Monday, March 08, 2010 2:06PM 

To: Browning, Jayne E. 

Cc: David Bagwell; Trigg, Marlon; Tom Hudson 

Subject: RE: Seattle Furnace 5 

Jayne Browning 
Salnt-Gobain 

Dear Ms. Browning, 

Page 1 of2 

I received the test plan and notification on 3/2/10. The failure to provide this Information 60 days prior to the test 
Is a violation of 40 CFR 63. 7(b }(1} and the failure to request an audit sample 30 days prior to the test Is a violation 
of Section 63.7(c}(4). However, I understand that Saint-Gobaln needs a basis for certifying compliance with the 
chromium emission limit for the Tabasco bottle production run. I also understand that the production run will last 
only one week and that it wasn't possible to provide even the 21 days advance notice required under Section 3.07 
of PSCAA Regulation I (AOP term.V .N.1 }. 

Due to the abbreviated notification, Inspectors Hudson and McAfee are unable to observe the test. Instead, I will 
be accompanied by their supervisor, Mario Pedroza. 

Please note that the final test report needs to be accompanied by a Notification of Compliance Status per Section 
63.11456(b ). And as with furnace 3, which was producing antique green during its test, a re-test will be required if 
and when the furnace produces glass with a higher chromium content. If you have any questions, please contact 
me. 

Gerry Pade, Engineer 
Puget Sound Clean Air Agency 
1904 3rd Ave Ste 105 
Seattle WA 98101-3317 
(206) 689-4065 
gerryp@pscleanair.org 

"Working together for clean air" 
0 

_/>_ 
(*)\(*) 

- --- ---- - -- --- -- ----------------
From: Browning, Jayne E. [mailto:Jayne.E.Brownlng@salnt-gobain.com] 
Sent: Monday, March 01, 2010 1:51 PM 
To: Gerry Pade 
Cc: David Bagwell 
Subject: Seattle Furnace 5 

Gerry, 

!learned over the weekend that Seattle Fumace #5 is now scheduled for a short production run of 

3/15/2010 
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green glass that is potentially subject to the Glass NESHAP at 40 CFR Part 63, Subpart 6S. The run Is 
scheduled to begin March 10, so SGCI is working with Horizon Engineering to schedule a source test 
on March 11, 2010. Horizon is preparing the official stack testing notification and will submit it to you 
very soon. 

The stack testing notification will provide additional information, but I want to note two aspects of the 
stack testing. First, the test sampling will take place prior to the TriMer control device to demonstrate 
that Furnace #5 can meet the 0.02 lb/ton HAP emission limit without relying on additional emission 
reductions provided by the TriMer system. 
Second, due to the small Tabasco bottle manufactured during this green glass production run, the 
anticipated draw rate will be approximately 75 tons/day. While this production rate is less than 50% of 
the overall furnace capacity, the March 11 green glass production still conservatively represents the 
maximum chromium emissions for comparison against the 0.02 lb/ton limit. Given the "lb/ton" unit for 
the Subpart 6S emission limit, the amount of the draw rate is less important than when comparing 
emissions against a lb/hr or ton/year emission threshold. 

Although I am on the road at the moment, I am monitoring e-mails and have intermittent cell phone 
coverage. Please contact me if you have any questions. 

Jayne Browning 
Saint-Gobaln Containers, Inc. 
1509 S. Macedonia Ave. , PO Box 4200 
Muncie, IN 47307-4200 
Phone: 765-741-7112 
Fax: 765-741-4846 
Cell: 765-744-1127 
E-mall: layne.e.brownlng@saint:Qobain.com 

3/15/2010 
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J[; 4. Part 63 is amended by adding 
subpart SSSSSS to read as follows: 

Subpart SSSSS5-Natlonal Emission 
Standards for Hazardous Air Pollutants for 
Glass Manufacturing Area Sources 

Applicability and Compliance Dates 
Sec. . 
63 .. 11448 Am I subject to this subpart? 
83.11449 What parts of my plant does thls 

subpart cover? 
63.11450 Wbat are my compliance dates? 

Standards, Comp_liance, and Monitoring 
Requirements 
63.11451 What are the standards for new 

and existing sources? 
63.11452 What are the performance test 

requirements for new and existing 
sources? 

63.11453 What are the initial compliance 
demonstration requirements for nev,r and 
existing sources? 

63.11454 What are the monitoring 
requirements for new and existing 
sources? 

83.11455 What are the continuous 
compliance requirements for new and 
existing sources? 

Notifications and Records 
63.11456 What are the notification 

reqUirements? 
63.11457 What are the recordkeeping 

requirements? 

Other Reqnirements and Information 
63.11458 What General Provisions apply to 

this subpart? 
83.11459 What definitions apply to this 

subpart? 
63.11460 Who implements and enforces 

this subpart? 
63.11461 !Reserved) 

Tables to Subpart SSSSSS of Part 63 

Table 1 to Subpart SSSSSS of Part 53-
Emission Limits 

Table 2 to Subpart SSSSSS of Part 53-
Applicability of General Provisions to 
Subpart SSSSSS 

Applicability and Compliance Dates 

§ 63.11448 Am 1 subject to this subpart? 
You are subject to this subp'a.rt if you 

own or operate a glass manufacturing 
facility that is an area source of 
hazardous air pollutant (HAP) emissions 
and meets all of the criteria specified in 
paragraphs (a) through (c) of this 
section. 

(a) A glass manufacturing facility is a 
plant site that manufactures flat glass, 
glass containers, or pressed and blown 
glass by melting a mixture of raw 
materials, as defined in §63.11459, to 
produce molten glass and form the 
molten glass into sheets, containers, or 
other shapes. 

(b) An area source of HAP emissions 
is any stationary source or group of 
stationary sources within a contiguous 
area under common control that does 

not have the potential to emit any single must comply with the applicable 
HAP at a rata of 9.07 megagrams per emission limit specified in. §63.11451 
year (Mg/)ll') (10 tons per year (tpy)) or no later than December 26, 2007. 
more and any combination of HAP at a . (2) If you start up your affected source 
rate of 22.68 Mglyr (25 tpy) or more. Biter December 26, 2007, you must 

(c) Your glass manufacturing facility . comply with the applicable emission 
uses one or more continuous furnaces to limit specified in§ 63.11451 upon 
produce glass that contains compounds initial startup of your affected source. 
of one or more glass manufacturing (c) If you own or operate a furnace 
metal HAP, as defined in§ 63.11459, as that produces glass containing one or 
raw materials in a glass manufacturing more glass manufacturing metal HAP as 
batch formulation. raw materials at an annual rate of less 

§ 63.11449 What parts of my plant does 
this subpart cover? 

(a) This subpart applies to each 
existing or new affected glass melting 
furnace that is located at a glass 
manufacturing facility and satisfies the 
requil'ements specified in paragraphs 
(a)(l) through (3) of this section. 

(1) The furnace is a continuous 
furnace, as defined in §63.11459. 

{2) The furnace is charged with 
compounds of one or mora glast; 
manufacturing metal HAP as raw 
materials. 

(3) The furnace is used to produce 
glass, which contains one or more of the 
glass manufacturing metal HAP as raw 
materials, at a rate of at least 45 Mg/yr 
(50 tpy). 

(b) A furnace that is a research and 
development process unit, as defined in 
§ 63.11459, is not an affected furnace 
under this subpart. 

(c) An affected source is an existing 
source if you commenced construction 
or reconstruction of the affected source 
on or before September 20, 2007. 

(d) An affected source is a new source 
if you col:nmenced construction or 
reconstruction of the affected source 
after September 20, 2007. 

(e) If you own or operate an area 
source subject to this sti.bpart, you must 
obtain a permit under 40 CFR part 70 or 
40 CFR part 71. 

§ 63.11450 What are my compliance 
dates? 

(a) If you have an existing affected 
source, you must comply with the 
applicable emission limits specified in 
§ 63.11451 of this subpart no later than 
December 28, 2009. As specified in 
section 112(i)(3)(B) of the Clean Air Act 
and in§ 63.6(i)(4)(A), you may request 
that the Administrator or delegated 
authority grant an extension allowing 
up to 1 additional year to comply with 
the applicable emission limits if such 
additional period !s necessary for the 
installation of emission controls. 

(b) If you have a new affected source, 
you must comply with this subpart 
according to paragraphs (b)(1) and (Z) of 
this section. 

(1) If you start up your affected source 
on or before December 26, 2007, you 

than 45 Mg/yr (50 tpy), and you increase 
glass production for that furnace to an 
annual rate of at least 45 Mg/yr (50 tpy). 
you must comply with the applicable 
emission limit specified in § 63.11451 
within Z years of the date on which you 
increased the glass production rate for 
the furnace to at least 45 Mglyr (so· tpy). 
· {d) If you own or operate a furnace 

that produces glass at an annual rate of 
at least 45 Mg/yr (50 tpy) and is not 
charged with glass manufacturing metal 
HAP, and you begin production of a 
glass product that includes one or more 
glass manufacturing metal HAP as raw 
materials, and you produ.ce at least 45 
Mg/yr (50 tpy) ofthis glass product, you 
must comply with the applicable 
emission limit specified in § 63.11451 
within 2 years of the date on which you 
introduced production of the glass 
product that contains glass 
manufacturing metal HAP. 

(e) You must meet the notification 
requirements in§ 63.11456 according to 
the schedule in§ 63.11456 and in 40 
CFR part 63, subpart A. Some of the 
notifications must be submitted before 
you are required to comply with 
emission limits specified in this 
subpart. 

Standards, Compliance, and 
Monitoring Requirements 

§63.11451 What are the standards for new 
and existing sources? 

If you are an owner or operator of an 
affected furnace, as defined in 
§ 63.11449(a), you must meet the 
applicable emission limit specified in 
Table 1 to this subpm. . ~ . 
§ 63.11452 Wh~t are the performance test 
requlreme.nts for new and existing sources? 

(a) If you own or operate an affected 
furnace that is subject to an emission 
limit specified in Table 1 to this 
subpart, you must conduct a 
performance test according to 
paragraphs (a)(1) through (3) and 
paragraph (b) of this section. 

(1) For each affected furnace, you 
must conduct a performance test within 
180 days after your compliance date and 
report the results in your Notification of 
Compliance Status, except as specified 
in paragraph (e)(2) of this section. 
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(2) You are not required to conduct a 
performance test on the affected furnace 
if you satisfy the conditions described 
in paragraphs (a)(2)(i) through (ill) of 
this section. 

(i) You conducted a performance test 
on the affected furnace within the past 
5 years of the compliance date using the 
same test methods and procedures 
specified in paragraph (b) of this 
section. 

(ii) The performance test 
demonstrated that the affected furnace 
met the applicable emission limit 
specified in Table 1 to this subpart. 

(iii) Either no process changes have 
been made since the test, or you can 
demonstrate that the results of the 
performance test, with or without 
adjustments, reliably demonstrate 
compliance with the applicable 
emission limit. 

(3) lfyou operate multiple identical 
furnaces, as defined in §63.11459, that 
lll'e affected furnaces, you are required 
to test only one of the identical furnaces 
if you meet the conditions specified in 
paragraphs (a)(3)(i) through (iii) of this 
section. 

(i) You must conduct the performance 
test while the furnace is producing glass 
that has the greatest potential to emit 
the glass manufacturing metal HAP from 
among the glass formulations that are 
used in any of the identical furnaces. 

(ii) You certify in your Notification of 
Compliance Status that the identical 
furnaces meet the definition of identical 
furnaces specified in§ 63.11459. 

(iii) You provide in your Notification 
of Compliance Status documentation 
that demonstrates why the tested glass 
formulation has the greatest potential to 
emit the glass manufacturing metal 
HAP. 

(b) You must conduct each 
performance test according to the 
requirements in § 63.7 and paragraphs 
(b)(1) through (12) and either paragraph 
(b)(13) or (b)(14) of this section. 

(1) Install and validate iill monitoring 
equipment required by this subpart 
before conducting the performance test. 

(2) You may not conduct performance 
tests during periods of startup, 
.shutdown, or malfunction, as specified 
in§ 63.7(e)(1). 

(3) Conduct the test while the source 
is operating at the maximum production · 
rate. 

(4) Conduct at least three separate test 
runs with a minimum duration of 1 
hour for each test run, as specified in 
§ 63.7(e)(3). 

(5) Record the test date. 
(6) Identify the emission source 

tested. 

(7) Collect and record the emission 
test data listed in this section for each 
run of the performance test. 

(8) Locate all sampling sites at the 
outlet of the furnace control device or at 
the furnace stack prior to any releases to 
the atmosph~re. 

(9) Select the locations of sampling 
ports and the number of traverse points 
using Method 1 or 1A of 40 CFR part 60, 
appendix A-1. 

(10) Measure the gas velocity and 
volumetric flow rate using Method 2, 
2A, 2C, 2F, or 2G of40 CFRpart 60, 
appendices A-1 and A-2, during each 
test run. 

(11) Conduct gas molecular weight 
analysis using Methods 3, 3A, or 3B of 
40 CFR plll't 60, appendix f\-2, during 
each test run. Youmayuse ANSI/ASME 
PTC 19.10-1981, Flue and Exhaust Gas 
Analyses (incorporated by reference­
see§ 63.14) as an alternative to EPA 
Method 3B. 

(12) Measure gas moisture content 
using Method 4 of 40 CFR. part 60, 
appendix A-3, during each test run. 

.(13) To meet the particulate matter 
{PM) emission limit specified in Table 
1 to this subpart, you must conduct the 
procedures specified in paragraphs 
(b)(13)(i) through (v} of this section. 

(i) Measure the PM mass emission rate 
at the outlet of the control device or at 
the stack using Method 5 or 17 of 40 
CFR part 60, appendices A-3 or A-6, for 
each test run. 

(ii) Calculate the PM mass emission 
rate in the exhaust stream for each test 
run. 

(iii) Measure and record the glass 
production rate (kilograms (tons) per 
hour of product) for each test run. 

(iv) Calculate the production-based 
PM mass emission rate (glkg Ob/ton)) for 
each test run using Equation 1 of this 
section. · 

VVhera: 

MP=ER 
p 

(Equation 1) 

MP =Production-based PM mass emission 
rate, grams of PM per kilogram (pounds 
of PM par ton) of glass produced. 

ER = PM mass emission rate measured using 
Methods 5 or 17 during each 
performance test run, grams (pounds) per 
hour. 

P =Average glass production rate for the 
performance test, kilograms (tons) of 
glass produced per hour. 

(v) Calculate the 3-hour block average 
production-based PM mass emission 
rate as the average of the production­
based PM mass emission rates for each 
test run. 

(14) To meet the metal HAP emission 
limit specified in Table 1 to this 

subpart, you must conduct the 
procedures specified in paragraphs 
(b)(14)(i) through (v} of this section. 

(i) Measure tlie metal HAP mass 
emission rate at the outlet of the control 
device or at the stack using Method 29 

· of 40 CFR part 60, appendix A-8, for 
each test run. 

(ii) Calculate the metal HAP mass 
emission rate in the exhaust stream for 
the glass manufacturing metal HAP that 
are·added as raw materials to the glass 
manufacturing formulation for each test 
run. 

(iii) Measure and record the glass 
production rate (kilograms (tons) per 
hour of product) for each test run. 

(iv) Calculate the production-based 
metal HAP mass emission rate (g/kg (lb/ 
ton)) for each test run using Equation 2 
of this section. 

MPM=ERM 
p 

Vvhere: 

(Equation 2) 

MPM =Production-based metal HAP mass 
emission rate, grams of metal HAP per 
kilogram (poWlds of metal HAP per ton) 
of glass produced. 

ERM = Sum of the metal HAP mass emission 
rates for the glBBs manufacturing metal 
HAP that are added as raw materials to 
the glass manufacturing formulation and 
are measured using Method 29 during 
each performance test run, grams 
(pounds) per hour. 

P =Average glass production rate for the 
performance test, kilograms (tons) of 
giBBs produced par hour. 

(v) Calculate the 3-hour block average 
production-based metal HAP mass 
emission rate as the average of the 
production-based metal HAP mess 
emission rates· for each test run. 

§63.11453 What are the Initial compliance 
demonstraUon requirements for new and 
existing sources? 

(e) If you own or operate an affected 
source, you must submit a Notification 
of Compliance Status in accordance 
with§§ 63.9(h) and 63.11456(b). 

(b) For each existing affected furnace 
that is subject to th~ eJ;Dission limits 
specified in Ta9le li.to ·this subpart, you 
must demonstrate initial compliance 
according to the requil'ements in 
paragraphs (b)(1) through (4) of this 
section. 

(1) For each fabric filter that is used 
to meet the emission li.illit specified in 
Table 1 to this subpart, you must 
visually inspect the system ductwork 
and fabric filter unit for leaks. You must 
also inspect the inside of each fabric 
filter for structural integrity and fabric 
filter condition. You must record the 
results of the inspe~on and any 
maintenance action as required in 
§ 63.11457(a)(6). so 
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(2) For each electrostatic precipitator 
(ESP) that is used to meet the emission 
limit specified in Table 1 to this 
subpart, you must verify the proper 
functioning of the electronic controls for 
corona power and rapper operation, that 
the corona wires are energized, and that 
adequate air pressure is present on the 
rapper manifold. You must also visually 
inspect the system ductwork and ESP 
housing unit and hopper for leaks and 
inspect the interior of the ESP to 
determine the condition and integrity of 
corona wires, collection plates, hopper, 
and air diffuser plates. You must record 
the results of the inspection and any 
maintenance action as required in 
§ 63.11457(a)(6). 

(3) You must conduct each inspection 
specified in paragraphs (b)(1) and [2) of 
this section no later than 60 days after 
your applicable compliance date 
specified m § 63.11450, except as 
specified in paragraphs (b)(3)(i) and (ii) 
of this section. 

(i) All initial inspection of the internal 
components of a fabric filter is not 
required if an inspection has been 
performed within the past 12 months. 

(ii) All initial inspection of the 
internal components of an ESP is not 
required if an inspection has been 
performed within the past 24 months. 

( 4) You must satisfy the applicable 
requirements for performance tests 
specified in § 63.11452. 

(c) For each new affected furnace that 
is subject to the emission limit specified 
in Table 1 to this subpart and is 
controlled with a fabric filter, you must 
install, operate, and maintain a bag leak 
detection system according to 
paragraphs (c)(1) through (3) of this 
section. 

(1) Each bag leak detection system 
must meet the specifications and 
requirements in paragraphs (c)(1)(i) 
through (viii) of this section. 

(i) The bag leak detection system must 
be certified by the manufacturer to be 
capable of detecting PM emis!;ions at 
concentrations of 1 milligram per dry 
standard cubic meter (0.00044 grains 
per actual cubic foot) or less. · 

(ii) The bag leak detection system 
sen5or must provide output ofrelative 
PM loadings. The owner or operator 
shall continuously record the output 
from the bag leak detection system using 
electronic or other means (e.g., using a 
strip chart recorder or a data logger). 

(iii) The bag leek detection system 
must be equipped with an alarm system 
that will sound when the system detects 
an increase in relative particulate 
loading over the alarm set point 
established according to paragraph 
(c)(1)(iv) ofthis section, and the alarm 
must be located such that it can be 

heard by the appropriate plant occurs, and demonstrates that the 
personnel. · requested time will ensure alleviation of 

(iv) In the initial adjustment of the bag this condition as expeditiously as 
leak detection system, you must · practicable. 
establish, at a minimum, the baseline (3) For each bag leak detection 
outp1,1t by adjusting the sensitivity system, you must initiate procedures to 
(range) and the averaging period of the determine the cause of every alarm 
device, the alarm set points, and the within 1 hour of the alarm. Except as 
alarm delay time. provided in paragraph (c)(2)(vi) of this 

[v) Following initial adjustment, you section, you must alleviate the cause of 
shall not adjust the averaging period, the alarm within 3 hours of the alarm by 
alarm set point, or alarm delay time taking whatever corrective action(s} are 
without approval from the necessary. Corrective actions may 
Administrator or delegated authority include, but are not limited to the 
except as provided in paragraph following: 
(c)(1)(vi) of this section. [i) Inspecting the fabric filter for air 

(vi) Once per quarter, you may adjust leaks, torn or broken bags or filter 
the sensitivity of the bag leak detection media, or any other condition that may 
system to account for seasonal effects, cause an increase in PM emissions; 
including temperature and humidity, (ii) Sealing off defective bags or filter 
according to the procedures identified media; 
in the site-specific monitoring plan (iii) Replacing defective bags or filter 
required by paragraph (c}(2) of this media or otherwise repairing the control 
section. device; 

(vii) You must install the bag leak (iv) Sealing off a defective fabric filter 
detection sensor downstream of the comr· artment: 
fabric filter. (v Cleaning the bag leak detection 

(viii) Where multiple detectors are system probe or otherwise repairing the 
required, the system's instrumentation bag leak detection system; or 
and alarm may be shared among [vi) Shutting down the process 
detectors. producing the PM emissions. 

(2) You must develop and submit to (d) For each new affected furnace that 
the Administrator or delegated authority is subject to the emission limit specified 
for approval a site-specific monitoring in Table 1 to this subpart and is 
plan for each bag leak detection system. controlled with an ESP, you must 
You must operate end maintain the bag install, operate, and maintain according 
leak detection system according to the to the manufacturer's specifications, one 
site-specific monitoring plan at all or more continuous parameter 
times. Each monitoring plan must monitoring systems (CPMS) for 
describe the items in paragraphs (c)(2)(i) measuring and recording the secondary 
through (vi) of this section. voltage and secondary electrical current 

(i) Installation of the bag leak to each field of the ESP according to 
detection system; paragraphs (d)(l} through (13) of this 

(ii) Initial and periodic adjustment of section. 
the bag leak detection system, including (1) The CPMS must have an accuracy 
how the alarm set-point will be of 1 percent of the secondary voltage 
established; and secondary electrical current, or 

(iii) Operat,ion of the bag leak better. 
detection system, including quality (2) Your CPMS must be capable of 
assurance procedures; measuring the secondary voltage and 

(iv) How the bag leak detection secondary electrical current over a range 
system will be maintained, including a that extends from a value that is at least 
routine maintenance schedule and spare 20 percent less than the lowest value 
parts inventory list; that you expectyotir CPMS to measure, 

(v) How the bag leak detection system to a value that is at least 20 percent 
output will be recorded and stored; and greater than the highest value that you 

(vi) Corrective action procedures as expect your CPMS to measure. 
specified in paragraph {c)(3) of this (3) The signal conditioner, wiring, 
section. In approving the site-specific power supply, and data acquisition and 
monitoring plan, the Adininistrator or recording system of your CPMS must be 
delegated authority may allow owners compatible with the output signal of the 
and operators more than 3 hours to sensors used in your CPMS. 
alleviate a specific condition that causes (4) The data acquisition and recording 
an alarm if the owner or operator system of'your CPMS must be able to 
identifies in the monitoring plan this record values over the entire range 
specific condition as one that could lead specified in paragraph (d)(2) of this 
to an alarm, adequately explains why it section. 
is not feasible to alleviate this condition [5) The data recording system 
within 3 hours of the time the alarm associated with your CPMS must ha~ 
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a resolution of one-half of the required 
overall accuracy of your CPMS, as 
specified in paragraph (d)(l) of this 
section, or better. 

(6) Your CPMS must be equipped 
with an alarm system that will sound 
when the system detects a decrease in 
secondary voltage or secondary 
electrical current below the alarm set 
point established according to 
paragraph (d)(7) of this section, and the 
alarm must be located such that it can 
be heard by the .appropriate plant 
personnel. 

(7) In the initial adjustment of the 
CPMS, you must establish, at a 
minimum, the baseline output by 
adjusting the sensitivity (range) and the 
averaging period of the device, the 
alarm set points, and the alarm delay 
time. 

(8) You must install each sensor of the 
CPMS in a location that provides 
representative measurement of the 
appropriate parameter over all operating 
conditions, taking into account the 
manufacturer's guidelines. 

(9) You must perform an initial 
calibration of yom CPMS based on the 
procedures specified in the 
manufacturer's owner's manual. 

(10) Your CPMS must be designed to 
complete a minimum of one cycle of 
operation for each successive 15-minute 
period. To have a valid hour of data, 
you must have at least three of four 
equally-spaced data values (or at least 
75 percent of the total number of values 
if you ~ollect more than four data values 
per hour) for that hour (not including 
startup, shutdown, malfunction, or out 
of control periods). 

(11) You must record valid data from 
at least 90 percent of the hours during 
which the affected source or process 
operates. 

(12) You must record the results of 
each inspection, calibration, initial 
validation, and accuracy audit. 

(13) At all times, you must maintain 
your CPMS including, but nof limited 
to, maintaining necessary parts for 
routine repairs of the CPMS. 

(e) For each new affected furnace that 
is subject to the emission limit specified 
in Table 1 to this subpart and is 
controlled by a device other than a 
fabric filter or an ESP, you must prepare 
and submit a monitoring plan to EPA or 
the delegated authority for approval. 
Each plan must contain the information 
in paragraphs (e)(l) through (5) of this 
section. 

(1) A description of the device; 
(2) Test results collected in 

accordance with§ 63.11452 verifying 
the performance of the device for 
reducing PM or metal HAP to the levels 
required by this subpart; 

(3) Operation and maintenance plan 
for the control device (including a 
preventative maintenance schedule 
consistent with the manufacturer's 
instructions for routine and long-term 
maintenance) and continuous 
monitoring system; 

(4) A list of operating parameters that 
"Will be monitored to maintain 
continuous compliance with the 
applicable emission limits; and 

(5) Operating parameter limits based 
on monitoring data collected during the 
performance test. 

§ 63.11454 What are the monitoring 
requirements for new and existing sources? 

(a) For each monitoring system . 
required by this subpart, you must 
install, calibrate, operate, and maintain 
the monitoring system according to the 
manufacturer's specifications and the 
requirements specified in paragraphs 
(a)(l) through (7) of this section. 

{1) You must install each sensor of 
your monitoring system in a location 
that provides representative 
measurement of the appropriate 
parameter over all operating conditions, 
taking into account the manufacturer's 
guidelines. 

(2) You must perform an initial 
calibration of your monitoring system 
based on the manufacturer's 
recommendations. 

(3) You must use a monitoring system 
that is designed to complete a minimum 
of one cycle of operation for each 
successive 15-minute period. 

(4) For each existing affected furnace, 
you must record the value of the 
monitored parameter at least every 8 
hours. The value can be recorded 
elecll'onically or manually. 

(5) You must record the results of 
each inspection, calibration, monitoring 
system maintenance, and corrective 
action taken to return the monitoring 
system to normal operation. 

(6) At all times, you must maintain 
your monitoring system including, but 
not limited to, maintaining necessary 
parts for routine repairs of the system. 

(7) You must perform the required 
monitoring whenever the affected 
furn.!lce meets the conditions specified 
in paragraph (a)(7)(i) or (ii) of this 
section. 

(i) The furnace is being charged with 
one or more of the glass manufacturing 
metal HAP as raw materials. 

(ii) The furnace is in transition 
between producing glass that contains 
one or more of the glass metal HAP as 
raw materials and glass that does not 
contain any of the glass manufacturing 
metal HAP as raw materials. The 
transition period begins when the 
furnace is charged with raw materials 

that do not contain any of the glass 
manufacturing metal HAP as raw 

· materials and ends when the furnace 
begins producing a saleable glass 
product that does not contain any of the 

. glass manufacturing metal HAP as raw 
materials. 

(b) For each existing furnace that is 
subject to the emission limit specified in 
Table 1 to this subpart and is controlled 
with an ESP, you must meet the 
requirements specified in paragraphs 
(b)(l) or (2) of this section. 

(1) You must monitor the secondary 
voltage and secondary electrical CUITent 
to each field of the ESP according to the 
requirements of paragraph (a) of .this 
section, or 

(2) You must submit a request for 
alternative monitoring, as d escribed in 
paragraph (g) of this section. 

(c) For each existing furnace that is 
subject to the emission limit spedfied in 
Table 1 to this subpart and is controlled 
with a fabric filter, you must meet the 
requirements specified in paragraphs 
(c)(l) or (2) of this section.. 

(1) You must monitor the inlet 
temperature to the fabric filter according 
to the requirements of paragraph (a) of 
this section., or 

(2) You must submit a request for 
alternative monitoring, as described in 
paragraph (g) of this section. 

(d) For each new furnace that is 
subject to the emission limit specified in 
Tabla 1 to this subpart and is controlled 
with an ESP, you must monitor the 
voltage and electrical current to each 
field of the ESP on a continuous basis 
using one or more. CPMS according to 
the requirements for CPMS specified in 
§63.11453(d}. 

(e) For each new furnace that iB 
subject.to the emission limit specified in 
Table 1 to this subpart and is controlled 
with a fabric filter, you must install and 
operate a bag leak detection system 
according to the requirements specified 
in § 63. 11453(c). 

(f) For each new or existing furnace 
that is subject to the emission limit 
specified in Table 1 to:.this subpart and 
is equipped with a control device other 
than an ESP or fabric filter, you must 
meet the requirements in§ 63.8(f) and 
submit a request for approval of 
alternative monitoring methods to the 
Administrator no later than the 
submittal date for the Notification of 
Compliance Status, as specified in 
§ 63.11456(b), The request must contain 
the information specified in paragraphs 
(f)(l) through (5) of this section. 

(1) Description of the alternative add· 
on air _pollution control device (APGD). 

(2) Type of monitoring device or 
method that will be used, including the 
sensor type, location, inspection 82 
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procedures, quality assurance and 
quality control (QAIQC) measures, and 
data recording device. 

(3) Operating parameters that will be 
monitored. 

(4) Frequency that the operating 
parameter values will be J;Ileasmed and 
recorded. 

(5) Procedures for inspecting the 
condition and operation of the control 
device and monitoring system. 

(g) If you wish to use a monitoring 
method other than those specified in 
paragraph (b)(l) or [c)(l) of this section, 
you must meet the requirements in 
§ 63.8(f) and submit a request for 
approval of alternative monitoring 
methods to the Administrator no later 
than the submittal date for the 
Notification of Compliance Status, as 
specified in§ 63.11456(b). The request 
must contain the information specified 
in paragraphs (g){l) through (5) of this 
section. 

(1) Type of monitoring device or 
method that will be used, including the 
sensor type, location, inspection 
procedures, QA/QC meaBUI'es, and data 
recording device. 

(2) Operating parameters that will be 
monitored. 

(3) Frequency that the operating 
parameter values will be measured and 
recorded. 

(4) Procedures for inspecting the 
condition and operation of the 
monitoring system. 

(5) Explanation for bow the 
alternative monitoring method will 
provide assurance that the emission 
control device is operating properly. 

§ 63.11456 What are the continuous 
compliance requirements for new and 
existing sources? 

(a) You must be in compliance with 
the applicable emission limits in this 
subpart at all times, except during 
periods of startup, shutdown, and 
malfunction. 

(b) You must always operate and 
maintain your affected source, including 
air pollution control and monitoring 
equipment, according to the provisions 
in § 63.6(e)(l)(i). 

(c) For each affected furnace that is 
subject to the emission limit specified in 
Table 1 to this subpart, you must 
monitor the performance of the furnace 
emission control device under the 
conditions specified in § 63.11454(a)(7) 
and according to the requirements in 
§§ 63.6(e)(1) and 63.8(c) and paragraphs 
(c)(l) through (6) ofthis section. 

(1) For each existing affected furnace 
that is controlled with an ESP, you must 
monitor the parameters specified in 
§ 63.11454(b) in accordance with the 
requirements of§ 63.11454(a) or as 

specified in your approved alternative 
monitoring J>lan. 

(2) For eaCh new affected furnace that 
is controlled with an ESP, you must 
comply with the monitoring 
requirements specified in§ 63.11454(d) 
in accordance with the requirements of 
§ 63.11454(a) or as specified in your 
approved alternative monitoring plan. 

(3) For each existing affected furnace 
that is controlled with a fabric filter, you 
must monitor the parameter specified in 
§ 63.11454(c) in accordance with the 
requirements of§ 63.11454[a) or as 
specified in your approved alternative 
monitoring plan. 

(4) For each new affected furnace that 
is controlled with a fabric filter, you 
must comply with the monitoring 
requirements specified in ·§ 63.11454(e) 
in accordance with the requirements of 
§ 63.11454(a) or as specified in your 
approved alternative monitoring plan. 

l5) For each affected furnace that is 
controlled with a device other than a 
fabric filter or ESP, you must comply 
with the requirements of your approved 
alternative monitoring plan, as required 
in§ 63.11454(g). · 

(6) For each monitoring system that is 
required under this subpart, you must 
keep the records specified in§ 63.11457. 

(d) Following the initial inspections, 
you must perform periodic inspections 
and maintenance of each affected 
furnace control device according to the 
requirements in paragraphs (d)(l) 
through {4) of this section. 

(1) For each fabric filter, you must 
conduct inspections at least every 12 

· months according to paragraphs (d)(l)(i) 
through (iii) of this section. 

(i) You must inspect the ductwork 
and fabric filter unit for leakage. 

(ii) You must inspect the interior of 
the fabric filter for structural integrity 
and to determine the condition of the 
fabric filter. 

(iii) If an itlitial inspection is not 
required, as specified in 
§ 63.11453(b)(3)(i), the first inspection 
must not be more than 12 months from 
the last inspection. 

(2) For each ESP, you must conduct 
inspections according to the 
requirements in paragraphs (d)(2)(i) 
thxough (ill) of this section. 

(i) You must conduct visual 
inspections of the system ducbvork, 
housing unit, and hopper for leaks at 
least every 12 months. 

(ii) You must conduct inspections of 
the interior of the ESP to determine the 

. condition and integrity of corona wires, 
collection plates, plate rappers, hopper, 
and air diffuser plates every 24 months. 

(iii) If an initiill inspection is not 
required, as specified in 
§ 63.11453(b)(3)(ii), the first inspection 

must not be more than 24 months from 
the last inspection. 

(3) You must record the results of 
·each periodic inspection specified in 
this section in a logbook (written or 
electronic format), as specified in 
§ 63.11457(c). 

(4) If the results of a required 
inspection indicate a problem with the 
operation of the emission control 
system, you must take immediate 
corrective action to return the control 
device to normal operation according to 
the equipment manufacturer's 
specifications or instructions. 

(e) For each affected furnace that is 
subject to the emission limit specified in 
Table '1 to this subpart and can meet the 
applicable emission limit without the 
use of a control device, you must 
demonstrate continuous compliance by 
satisfying the applicable recordkeeping 
requirements specified in§ 63.11457. 

Notifications and Records 

§ 63.11456 What are the notification 
requirements? 

(a) If you own or operate an affected 
furnace, as defined in § 63 .11449(a), you 
must submit an Initial Notification in 
accordance with § 63.9(b) and 
paragraphs (a)(l) and (2) of this section 
by the dates specified. 

(1) As specified in§ 63 .. 9Cb)(2), if you 
start up your affected source before 
December 26, 2007, you must submit an 
Initial Notification not later than April 
24, 2008 or within 120 days after yom 
affected source becomes subject to the 
standard. 

(2) The Initial Notification must 
include the information specified in 
§ 63.9(b)(2)(i) through (iv). 

(b) You must submit a Notification of 
Compliance Status in accordance with 
§ 63.9(h) and the requirements in 
paragraphs (b)(1) and (2) of this section. 

(1) If you own or operate an affected 
furnace and are required to conduct a 
performance test, you'!Jlust submit a 
Notification of'Cori{pliance Status, 
including the performance test results, 
before the close of business on the 60th 
day follov.ring the completion of the 
performance test, according to § 60.8 or 
§ 63.10(d)(2). 

(2) If you own or operate an affected 
furnace and satisfy the conditions 
specified in § 63.11452(a)(2) and are not 
required to conduct a perfonnance test, 
you must submit a Notification .of 
Compliance Status, including the results 
of the previous performance test, before 
the close of business on the compliance 
date specified in§ 63.11450. 

83 
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§ 63.11467 What are the recordkeeping 
requirements? 

(a) You must keep the records 
specified in paragraphs (a)(1) through 
(8) ofthis section. 

(1) A copy of any Initial Notification 
and Notification of Comp+.Jance Status 
that you submitted and all 
documentation supporting those 
notifications, according to the 
requirements in§ 63.10(b)(2)(xiv). 

(2) The records specified in 
§ 63.10(b)(2) and (c)(l) through (13). 

(3) The records required to show 
continuous compliance with each 
emission limit that applies to you, as 
specified in§ 63.11455. 

(4) For each affected source, records 
of production rate on a process 
throughput basis (either feed rate to the 
process unit or discharge rate from the 
process unit) . The production data must 
include the amount (weight or weight 
percent) of each ingredient in the batch 
formulation, including all glass 
manufacturing metal HAP compounds. 

(5) Records of maintenance activities 
and inspections performed on control 
devices as specified in§§ 63.11453(b) 
and 63.11455(d), according to 
paragraphs (a){S)(i) through (v) ofthis 
section. 

(i) The date, place, and time of 
inspections of control device ductwork, 
interior, and operation. 

(ii) Person conducting the inspection. 
(iii) Technique or method used to 

conduct the inspection. 
(iv) Control device operating 

conditions during the time of the 
inspection. 

(v) Results of the inspection and 
description of any corrective action 
taken. 

(6) Records of all required monitoring 
data and supporting information 
including all calibration and 
maintenance records. 

(7) For each bag leak detection 
system, the records specified in 
paragraphs (a)(7)(i) through (iti) of this 
section. · 

(i) Records of the bag leak detection 
system output; 

(ii) Records of bag leak detection 
system adjustments, including the date 
and time of the adjustment, the initial 
bag leak detection system settings, and 
the final bag leak detection system 
settings; and 

(iii) The date and time of all bag leak 
detection system alarms, the time that 
procedures to determine the cause of the 
alarm were initiated, the cause of the 
alarm, an explanation of the actions 
taken, the date and time the cause of the 
alarm was alleviated, and whether the 
alarm was alleviated within 3 hours of 
the alarm. 

(8) Records of any approved 
alternative monitoring method(s) or test 
procedure(s). 

(b) Your records must be in a form 
suitable and readily available for 
expeditious review, according to 
§63.10(b)(l). 

(c) You must record the results of 
each inspection and maintenance action 
in a logbook (written or electronic 
format). You must keep the logbook 
onsite and make the logbook available to 
the permittin~ authority upon request 

(d) As specified in §63.10(b)(l}, you 
must keep each record for a minimum 
of 5 years following the date of each 
occurrence, measurement, maintenance, 
corrective action, report, or record. 

You must keep each record onsite for 
at least 2 years after the date of each 
occurrence, measurement, maintenance, 
corrective action, report, or record, 
according to§ 63.10(b)(l). You may 
keep the records offsite for the 
remaining three years. 

Other Requirements and Information 

§ 63.11458 What General Provisions apply 
to this subpart? 

You must satisfy the requirements of 
the General Provisions in 40 CFR part 
63, subpart A, asspecified in Table 2 to 
this subpart. 

§63.11459 What definitions apply to this 
subpart? 

Terms used in this subpart are 
defined in the Clean Air Act, in § 63.2, 
and in this section as follows: 

Air pollution control device (APCD) 
means any equipment that reduces the 
quantity of a pollutant that is emitted to 
the air. 

Continuous furnace means a glass 
manufacturing furnace that operates 
continuously except during periods of 
maintenance, malfunction, control 
device installation, reconstruction, or 
rebuilding. ·· 

Gullet means recycled glass that is 
mixed with raw materials and charged 
to a glass melting furnace to produce 
glass. Gullet is not considered to be a 
raw material for the purposes of this 
subpart. 

Electrostatic precipitator (ESP) means 
an APCD that removes PM from an 
exhaust gas stieam by applying an 
electrical charge to particles in the gas 
stream and collecting the charged 
particles on plates carrying the opposite 
electrical charge. 

Fabric filler means an APCD used to 
capture PM by filtering a gas stream 
through filter media. 

Furnace stack means a conduit or 
conveyance through which emissions 
from the furnace melter are released to 
the atmosphere. 

Glass mUllu[acturing metal HAP 
means an oxide or other compound of 
any of the following metals included in 

·the list of urban HAP for the Integrated 
Urban Air Taxies Strategy and for which 
Glass Manufacturing was listed as an 
area source category: arsenic, cadmium, 
chromium, lead, manganese, and nickel. 

Glass melting furnace means a unit 
comprising a refractory-lined vessel in 
which raw materials are charged and 
melted at high temperature to produce 
molten ~lass. 

Identlcal furnaces means two or more 
furnaces that are identical in design, 
including manufacturer, dimensions, 
production capacity, charging method, 
operatUJgtemperature,fueltype,burner 
configm:ation, and exhaust system 
configuration and design. 

Particulate matter (PM] means, for 
purposes of this subpart, emissions of 
PM that serve as a measure of filterable 
particulate emissions, as measured by 
Methods 5 or 17 (40 CFR part 60, 
appendices A-3 and A-6), and as a 
surrogate for glass manufacturing metal 
HAP compounds contained in the PM 
including, but not limited to, arsenic, 
cadmium, chromium, lead, manganese, 
and nickel. 

PlUllt site means all contiguous or 
adjoining property that is under 
conpnon control, including properties 
that are separated only by a road or 
other public right-of-way. Common 
control includes properties that are 
owned, leased, or operated by the same 
entity, parent entity, subsidiary, or any 
combination thereof. 

Raw material means minerals, such as 
silica sand, limestone, and dolomite; 
inorganic chemical compounds, such as 
soda ash (sodium carbonate), salt cake 
(sodium sulfate), and potash (potassium 
carbonate); metal oxides and other 
metal-based compounds, such as lead 
oxide, chromium oxide, and sodium 
antimonate; metal ores, such as 
chromite and pyrolusite; and other 
substances that are intentionally added 
to a glas"s manufacturing batch and 
melted in a glass m,elt:l,ng furnace to 
produce glass. Metids 'iliat are naturally· 
occurring trace-constituents or 
contaminants of other substances are 
not considered to be raw materials. 
Gullet and material that is recovered 
from a furnace control device for 
recycling into the glass formulation are 
not considered to be raw materials for 
the purposes of this subpart. 

Reseiirch and development process 
unit means a process unit whose 
purpose is to conduct research and 
development for new processes and 
products and is not engaged in the 
m~ufacture of products for commercial 
sale, except in a de minimis manner84 
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§ 63.11460 Who implements and enforces 
this subpart? 

(a) This subpart can be implemented 
and enforced by the U.S. EPA, or a 
delegated authority such as your State, 
local, or tribal agency. If the U.S. EPA 
Administrator bas delegated authority to 
your State, local, or tribal 'agency, then 
that agency has the authority to 
implement and enforce this subpart. 
Youshould contact your U.S. EPA 
Regional Office to find out if this 
subpart is delegated to yam State, local, 
or tribal agency. 

(b) In delegating implementation and 
enforcement authority of this subpart to 

a State, local, or tribal agency under 40 
CFR part 63, subpart E, the authorities 
contained in paragraphs (b}(l) through 
(4) of this section are retained by the 
Administrator of the U.S. EPA and are 
not transferred to the State, local, or 
tribal agency. . 

(1) Approval of alternatives to the 
applicability requirements in 
§§63.11448 and 63.11449, the 
compliance date requirements in 
§ 63.11450, and the emission limits 
specified in§ 63.11451. 

(2) Approval of a major change to test 
methods under § 63. 7(e)(2)(ii) and (f) · 
and as defined in§ 63.90. 

(3) Approval of major alternatives to 
monitoring under § 63.8{f) and as 
defined in§ 63.90. 

·· (4) Approval of major alternatives to 
recordk:eeping under§ 63 .10(f) and as 
·defined in§ 63.90. 

§ 63.11461 [Reserved] 

Tables to Subpart SSSSSS of Part 63 

As required in§ 63.11451, you must 
comply with each emission limit that 
applies to you according to the 
following table: 

TABLE 1 TO SUBPART SSSSSS OF PART 63-EMISSION LIMITS 

For each ... . You must meet one of tiie following emission limits. 

1. New or existing glass melting furnace that produces glass at an an­
nual rate of at least 45 Mglyr (50 tpy) AND is charged wtth com­
pounds of arsenic, cadmium, chromium, manganese, lead, or nickel 
as raw materials. 

a. The 3-hour block average production-based PM mass emission rate 
must not exceed 0.1 gram per kilogram (glkg) (0.2 pound per ton (ibl 
ton)) of glass produced; OR . 

b. The 3-hour block average production-based metal HAP mass emis­
sion rate must not exceed 0.01 glkg (0.02 lb/ton) of glass produced. 

As stated in§ 63.11458, you must 
comply with the requirements of the 
NESHAP General Provisions (40 CFR 

part 63, subpart A), as shown in the 
following table: 

TABLE 2 TO SUBPART SSSSSS OF PART 63-APPLICABIUTY OF GENERAL PROVISIONS TO SUBPART SSSSSS 

Cltatlon 

§63.1(a), (b), (c)(1), (c)(2), (c)(S), (e) ........................... : ......................................... .. 
§63.2 ........................................................................................................................ . 

Applicability. 
Definitions. 

Subject 

§63.3 ........................................................................................................................ . 
§63.4 ........................................................................................................................ . 
§63.5 ....................................................................................................................... .. 

Units and Abbreviations. 
Prohibited ActlvHies. 
Construction/Reconstruction. 

§ 63.6(a), (b)(1)-(b)(5), (b)(7), (c)(1 ), (c)(2), (c)(5), (e)(1 ), (f), {g), (i), (J} ................ . Compliance with Standards and Maintenance Requirements. 
Performance Testing Requirements. §63.7 ....................................................................................................................... .. 

§63.B(a)(1), (a)(2), (b), (c)(1)-(c)(4), (c)(7)(i)(B), (c)(7)(ti), (c)(B), (d), (e)(1), (e)(4), Monitoring Requirements. 
(f). 

§ 63.9(a), (b)(1)(i)-(b)(2)(v), (b)(5), (c), (d), (h)-0) .......... , ........................................ . Notification Requirements. 
§ 63.1 O(a), (b)(1), (b)(2)(l)-(bJ(2)(xln ................................ .-....................................... . Recordkeeplng and Reportlng Requirements. 
§ 63.1 O(b)(2)(xlv), (c), (f) ...................................................................................... .... . Documentation for Initial Notlfical!on and Notification of Com· 

pllance Stalus. 
§63.12 ...................................................................... ~ ............................................. .. Stale Authority and Delegations. 

Addresses. §63.13 .............................................................................. ........................................ . 
§63:14 ..................................................................................................................... .. 

~ ~~: ~ ~ ::::::::::::::::::::::::::::::::~::::::::~::::::::::::::::::::::::::::::::: :: ::::::::::::::::::::::::::::::::::::::::: 
lncorporal!ons by Reference. 
Availability of Information. 
Performance Track Provisions. 

• 5. Part 63 is amended by adding 
subpart TTTTTT to read as follows: 

Subpart nTnT -National Emfsslon 
Standards for Hazardous Air Pollutants for 
.Secondary Nonferrous Metals Processing 
Area Sources 

Applicability and Compliance Dates 

Sec. 
63.11462 Am I subject to this subpart? 
63.11463 What parts of my plant does this 

subpart cover? 
63.11464 What are my compliance dates? 

Standards, Compliance, and Monitoring 
Requirements 

63.11465 What are the stmdarcls for new 
and existing sources? 

63.11466 What are the performance test 
requirements for new and existing 
sources? 

63.11467 What are the initial compliance 
demonstration requirements for new and 
existing sources? 

63.11468 What are the monitoring 
requirements for new and existing 
sources? 

63.11469 \\That are the notification 
requirements? 

·' 63.11470 What are the recordkeeping 
requirements? 

Other Requirements and Information 
63.11471 What General Provisions apply to 

tbis subpart? 
63.11472 What definitions apply to this 

subpart? 
63.11473 Who implements and enforces 

this subpartY 
63.11474 [Reserved] 

Tables to Subpart Ill I I I of Part 63 

Table 1 to Subpart TTTTTI' of Part 
53-Applicability of General Provisions 
to Subpart TTTTTT 85 



What Is The Compliance Date? 

.. 

.. 
Existing Sources: December 28, 2009 . 

New Sources: Upon Initial startup. 

What Are The Permitting Requirements? 

~ Affected facilities must obtain a Trtle V permit 

What Are The Impacts? 

" Three glass plants are expected to have to 
add controls to comply with the rule. 

What Records Are Required? 

Reporting: .. 

.. 

.. 

Initial notification and notification of 
compliance status (may be combined), due 
120 days after promulgation date 

Initial notification Informs EPA that the facility 
is subject to the standards. Notification of 
compliance status provides certification of 
compliance with standards. 

No ongoing compliance reports to be 
required beyond lltle V Requirements. 

Recordkeeping: 
• Records to Include copies of notifications 

submitted to EPA, glass production data, and 
records of man ltoring and inspections. 

• Records to be maintained in a folll't-"suitable 
and readily available for expeditiou~.r:eview. 

m 
m 

You can also contact your R~glonal EPA airtoxics 
office at the following numbers: 

Address Slates 
Website( 

Phone Number 

Region 1 CT, MA, YNIW.epagov/reglon1 1 Congress Street 
ME,NH • (888) 372-7341 

Suite 1100 RI, VT (617) 918-1850 Boston, MA 02114-2023 

Region 2 
NJ,NY, www.epa.govfreglon2 290 Broadway 

New York, NY 10007-18SS PR, VI (212) 637-4023 

Region 3 
DE, MD, www.epa.govfreglon3 

1650 Arch Street 
PA, VA. (BOO) 241-1154 

PhiTadelphla, PA 19103-2029 
WV,DC (215) 814-2196 

Reglon4 Fl. NC, 
Atlanta Federal Center SC,KY, www.epa.govfregion4 
61 Forsyth Street, SW TN, GA. {404) 662-9131 
Allanta. GA 30303-8960 AL, MS 

Region 5 
www.epagovfregion5 

lL.lN, {312) 353-3515 n West Jackson Blvd 
MI,WI, (312) 353-4145 Chicago, IL 60604-3507 
MN,OH (312) 886-3850 

Reglone AR,LA, www:epa.govfregion6 
1445 Ross Avenue NM,OK, (800) 621-8431. 
Suite 1200 TX 214-865-7171 
Dallas, TX 75202-2133 

Region7 
lA, KS, 

www.epagovfreglon7 
901 North Fifth Street {800) 22~425 
Kansas City, KS 66101 MO,NE (913) 551-7568 

RegionS CO,MT, www.epa.govfreglon6 
1595 Wynkoop Sl ND,SD, (800) 227-891~ 
Denver, CO 80202-1129 UT, WY (303)312~460 

Region 9 CA,I\1., www.epagovfregion9 75 Hawthorne Street Hl, NV, GU, (415) 744-1197 San Francisco, CA 94105 AS,MP 

Region 10 
AK. ID, 

www.epa.gov/reglon10 
1200 Sixth Ave 

WA,OR 
{BOO) 424-4372• 

Sealfle, WA 98101 {208) 553-2117 

·For sources within the region only. 

For More Information 
Copies of the rule and other materials are located at : 
www.epa.gov/ttn/atw/area/arearules.hbn I 

December 2007 United States 
Environmental Protection 
Agency www. epagov/ltn/atwfeparutes.html 

Office of Alr Quanty Planning & Standards (EI 43-02) 
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GLASS~ACT~G 
{SUBPART SSSSSS) 

What Is An Area Source? 

• Any source that is not a major source. 
(A major source Is a facility that emits, or 
has the potential to emit in the absence of 
controls, at least 1 0 tons per year (TPY) of 
indMdual hazardous air pollutants (HAP) or 
25 TPY of combined HAP.} 

Who Does This Rule Apply To? 

• Facilities with glass manufacturing furnaces 
producing at least 50 tons of glass per year. 

Who Is Subject To The Rule? 

• Glass manufacturing plants with continuous 
furnaces that process urban HAP metals 
(As, Cd, Cr, Pb, Mn, Ni) as raw materials 
(not including· trace materials in non-HAP 
raw materials such as sand). 

What Am I Required To Do? 

• All affected sources must meet one of two 
emissions Hmits. New and exlsting sources 
have different monitoring requirements. 

The charts on the following pages explain, in 
detail, how all affected glass manufacturers 
can comply with the rule. 

Initial testing requirement: 'r · 

" One-time performance test on each · 
furnace unless the furnace has been tested 
in the last 5 years and the previous test 
demonstrated compliance. 
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Monitoring Requirements 

Bag house ESP 

Inlet temperature monitoring: ESP monitoring of the secondary voltage and 
record every 15 minutes and record secondary electrical current to each field of the ESP; 

every 8 hours measure every 15 minutes and record every 8 hours 

Install CPMS to measure and record the secondary 
Leak detectors voltage and secondary current to each field of 

the ESP 

Annual inspections of furnace control devices 

Can submit a request for alternative monitoring under §60.8 or §63.8(f) 
-- - -

Emission Limits 

Pollutant Emission Limit* 

Particulate Matter 0.21b/ton 
(0.1 g/kg) 

Combined Urban HAP 0.02lb/ton 
(As, Cd, Cr, Pb, Mn, Ni) (0.01 g/kg) 

--- ---

* Pounds emitted per ton of glass produced. 
(Grams emitted per kilogram of glass produced.) 
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